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Leading Features in this Issue 


In the Technical Section are published the two Machine Tool papers, the Abrasive 
Wheel code, one of the Locomotive papers, and the Foundations paper, presented at 
the Annual Meeting, with discussion; together with the discussion of the eight Annual 
Meeting papers published in the last issue. The authors of the new papers published 
and their topics are: 


Anatole Mallet, honorary member, Paris, France, inventor of Mallet locomotive Ssum- 
marizes authoritatively inventions for driving radial locomotive trucks. 


L. D. Burlingame, industrial superintendent, Brown & Sharpe Mfg. Co., Providence, R. I 
Reviews automatic mechanical control of machine tools. 


Louis C. Brooks, electrical engineer, Industrial Control Department, General Electric Co 
Discusses electric control of machine tools. 


Charles T. Main, engineer, Boston. Sets forth the requirements for foundations for indus- 
trial buildings. 


In the Society Affairs Section appear various items of interest regarding present 
and coming activities. This Section includes Council Notes, Pan-American Congress, 
The Library Board, Power Test Report, Employment Bulletin, Spring Meeting, etc. 


et 


New Applications for membership received in January, 1916, are posted on page 1€0. 
Total membership of the Society, January 25, 1916................. ....6,960 








NOW 
READY 





Sets forth the cor- 
rect governing 
principles for con- 
ducting tests of 
power plants. 


Prepared by a com- 
mittee of experts. 


Received by the 
Council of the So- 
ciety, | December 
1915, and ordered 
printed. 


Two hundred and 
sixteen pages, in- 
cluding thirty- 
seven appendices 
and index. Twenty- 
seven illustrations. 
8vo. bound in paper 
cover. 
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6 CompLeTe STEAM Power PLANts 
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8 Gas Propvucers 
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THE SPRING MEETING 
NEW ORLEANS, APRIL 11-14, 1916 


‘oor Spring Meeting this year is to be typically a Southern meeting, with Southern 

hospitality, Southern engineering papers and an opportunity for those who do 
not often visit that part of the country to become more familiar with engineering 
practice in the South. 


The meeting is to be held in April, which is one of the most delightful months of 
the year in New Orleans, and members have their choice in going or returning of a 
five-day sail on one of the finest coast-wise steamers, or of going by rail, with stops 
possibly at Cincinnati and Birmingham, where greetings will gladly be extended by the 
local members. 


Where a considerable number of members can travel together in a party for two 
or three days or more, as in the present case, the opportunities are unusual for extending 
acquaintance in the fraternity of the membership and for general good fellowship. 
Let everyone who can do so plan to attend/ A good time is in store for all who go to the 
New Orleans meeting. 


TRANSPORTATION RATES 


Rates to New Orleans are $75 for round trip fare from New York. This includes 
steamship both ways, or railroad going and steamship returning, or vice versa, and 
includes meals and berth on steamer. This provides also for those who start from an 
inland city, as Cincinnati, going by rail and returning by steamer to New York and 
thence by rail to Cincinnati. Round trip by rail, New York to New Orleans, $56.30. 
Pullman fares, New York to New Orleans, $8 lower berth; $6.40 upper berth. Full 
information about transportation will be sent to members by circular in due course. 


PAPERS 


Papers for the Spring Meeting should be sent to the office of the Secretary at once. 
On account of the time required for all the members of the Committee on Meetings to 
read the papers submitted, and because of the insistence of the membership that the 
accepted papers be printed and distributed well in advance of the meeting, any papers 
received later than February 10 are liable to be held over for a later meeting. 
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COMING MEETINGS OF THE SOCIETY 


February 2, Buffalo, N. Y. Subject: Public Service, by Morris 
L. Cooke, Mem. Am. Soc. M. E., and Director of Public Works, in 
Philadelphia. 


February 2, St. Louis, Mo. The subject of this meeting will be 
Certain Uses of Concrete. 


February 3, Philadelphia, Pa. Subject: Developments of the 
Pumping Engine, by Prof. A. M. Greene, Jr., Mem. Am. Soc. M. E., 
Prof. Mech. Engrg. Dept., Rensselaer Polytechnic Institute, Troy. 


N. Y. 


February 8, Boston, Mass. There will be a joint engineers’ dinner 
held at the City Club of Boston. There will be several prominent 
speakers at the dinner whose names will be announced later. ‘The 
dinner will be in charge of the Boston Section of the Am. Soc. M. FE. 


February 8, New York. Subject: Ways of Presenting Data for 
Executive Purposes, by T. Russell Robinson, Statistical Engineer, 


W.S. Barstow Co., Inc., N. Y. 


February 15, Worcester, Mass. Subject: What are the Fleet 
Units of a Naval Attack, by Dr. Ira N. Hollis, Mem. Am. Soc. M. E., 
Pres. Worcester Poly. Inst., Worcester, Mass. 


February 16, St. Louis, Mo. Subject: Military Engineering, by 
Major Willing of the U. S. Engineers. 


March 17, Chicago, Ill. Subject: Development of the Crude Oil 
Engine, by S. B. Daugherty, Mem. Am. Soc. M. E., and Chief Engi- 
neer, Snow Steam Pump Works, Buffalo, N. Y. 


April, New Haven, Conn. Date and details of this meeting will 
be announced later. 


THE SPRING MEETING 


April 11-14, New Orleans, La. Spring Meeting of The American 
Society of Mechanical Engineers. Headquarters, Hotel Grunewald. 
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AUTOMATIC MECHANICAL CONTROL 
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BURLINGAME, PROVIDENCE, R. I 


Member of the Society 
i general wa\ the term “ automatic control ” applies to 


» 
the ol 


quired to complete the work are automatically pertormed, and 


organization a machine so that all operations re 


the object is to have these operations so performed as not only 
to secure in large measure the advantages of hand work guided 
by human intelligence, but also to insure a uniformity and 
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(on ] 


the other hand, the 


use automatically controlled ma 

chines increases the need of skilful supervision and of skilled 
men for their construction and repair 

Che features most prominent and essential in the automati 


eontrol ol mace hine tools ean be classified as tollow 
I Spindle drives 
I] Means for inserting and removing the work 



































AUTOMATIC LATHE WITH VARIABLE 


quantity of product beyond that which ean be commercially 


obtained by hand work. 
In determining whether the employment of automatically 
controlled machines is warranted, the vital question is whether 


the product is wanted in sufficiently large quantities and 





whether the design is sufliciently well established to justify the 
investment in such special machines. 

It must be determined whether the added original cost and 
greater cost for repairs are justified when to this must also be 
added the more expensive tool equipment and longer time re- 
quired for setting up. In considering the cost for repairs, the 
4 conditions to be borne in mind are the greater danger of a 
breakdown and the greater skill required to keep the machine 
in running condition. 


Presented at the Annual Meeting of THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS, New York, December 1915. Pamphlet copies 
without discussion may be obtained; price 15 cents te members, 30 
cents to non-members 
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SPEEDS AND FEEDS CONTROLLED BY 


Docs on Drums. Gtsno”tT MAcHINE Co 


[I] 
LIV 
" 


Feeding mechanisms 
Indexing mechanisms 


Controlling means for the various mechanisms 


[ SPINDLE DRIVES 
Features of automatically controlled spindle drives may be 


classified as: a Speed change; 


In work it is 
often important to have more than one spindle speed available 


b Reversal; ¢ Stopping. 


Speed Change. automatic turret machine 


during the operation on a given piece of work, in order that 
time may be most fully economized. 

The automatic change of spindle speeds on machines having 
a constant speed motor drive is usually provided for by gear- 
ing controlled by the mechanism of the machine. Fig. 1 shows 
the front view of an automatic turret lathe embodying this 
feature. In this construction any one of 


eight changes of 
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spindle speed ean be automatically obtained, the changes being 
made by means of an intermittently revolving drum carrying 
dogs which shift levers 1, 2 and 3 as desired. Levers 1 and 3 
control clutches to engage gears giving four speeds, and the 
number of speeds so obtained can be doubled by the operation 
of lever 2 which either clutches direct to the spindle for the 
fast range of speeds or connects through differential gearing 
for a slower range of speeds. The dogs on the drum may be 
so set as to bring the levers into idle positions, thus discon- 
necting the gearing. 

In types of machines such as cutting-off machines or those on 
which squaring-up operations are largely performed, a grad- 





Fig. 2 CoUNTERSHAFT FOR CUTTING-OFF MACHINE TO GIVE 
CONSTANT CUTTING SPEED 
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change gears 4. The reverse is obtained by shifting thimble 5, 
engaging respectively friction clutches 6 connected by chain 
and sprocket with the oppositely revolving shafts 1 and 3. 
The shifting of the thimble is by means of a lever operated 
by a cam on an intermittently revolving shaft. The inter- 
mittently revolving shaft is in turn set in motion by a trip 
lever operated by dogs on a continuously revolving disk. The 
automatic change of spindle speed is by means of thimble 7 
engaging respectively clutches 8 also operated by lever con 
nection to a cam on an intermittently revolving shaft. 
Automatic Stopping of the Spindle is required for various 


kinds of work. Some screw machines are so designed as to 























Fic. 3 Constant SPEED DRIVE FOR SCREW MACHINE PROVIDED 
WirH AUTOMATIC REVERSE AND SPEED CHANGE 
Brown & SuHarPE Mee. Co. 
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MEANS FOR AUTOMATICALLY STOPPING THE SPINDLE. 


NATIONAL ACME MANUFACTURING COMPANY 


ual and continuous change of spindle speed is desired. A 
means for automatically accomplishing this is shown in Fig. 2. 
The automatic shifting of the belt on the tapering cones gives 
the desired change of spindle speed. Cam 1 is connected by 
gearing to the tool carriage of the machine and controls the 
traverse of the belt shifter 2, so that by providing the required 
accelerating lead to the cam, a constant cutting speed is ob- 
tained. 

Reversal of Spindle. In designs of machines where the 
threading or other operations require a reversal of the spindle, 
this is automatically accomplished in various ways, an exam- 
ple being shown in Fig. 3. From the constant speed shaft 1, 
the spindle 2 is driven in either direction and at various 
speeds, the control being automatic for direction and for one 
change of speed. Other changes of speed are by means of 


unthread the die or tap by stopping the work spindle to run 
the die or tap off after the threading operation. Sometimes 
the spindle is stopped to perform a milling, cross drilling or 
similar operation, and sometimes to save time in removing and 
replacing work when this is a hand operation. 

An automatic screw machine having the feature of stopping 
the spindle for the purpose of threading is illustrated in Fig. 
4. The revolving tap or die spindle is shown at 1, and when 
each successive work spindle is brought in line with it, a eluteh 
on the constantly revolving gear 2 is disengaged by the lever 3 
operated by a cam through a series of levers. This lever 3 
engages a sleeve 4 which is normally in spring pressed engage- 
ment with gear 2, disengaging same from gear 2 and engaging 
it with collar 5 which is fast to the spindle and which con- 
stitutes a brake to stop the spindle from revolving. For heavy 
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work, where a positive stop is desired, a pin in collar 5 en- 
gages projections 6 on sleeve 4. 

A modification of spindle-stopping means is to revolve in- 
termittently or index the work spindle for various operations. 


Il MEANS FOR INSERTING AND REMOVING THE WORK 


Means for Feeding and Holding Bar Stock. Bar feeding 
devices have in a general way followed the lines of the hand 
operated Parkhurst feed, brought out in the shops of the 
Pratt & Whitney Co. about 1871. 


and roller feeds, in the latter case necessarily feeding against 


The use of feeding fingers 


a positive stop, are forms of development which have since 
followed. In the former case graduated levers or seales de- 
termine the distance the stock is fed. 

An illustration is shown in Fig. 5 of an automatic feeding 
device which can be adjusted so as to feed any required dis 
tance from zero to the full traverse of the machine. By means 
of the crank 1, the screw 2 adjusts a nut carrying a block 3, 
so that the motion of the lever 4 operated by a eam may give 


AUTOMATIC MECHANICAL CONTROL OF 
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operated on when that is finished, the automatic feature in this 
case being the stopping of the spindle as already described. 

Magazines for handling work to be chucked automatically 
have developed along many lines. Fig. 7 shows a tilting maga- 
zine attachment with the magazine 1 in position so that the con- 
veyor 2 can advance to take a piece of work. After the piece 
of work is taken by the conveyor the magazine tilts up out of 
the way of the turret tools. The conveyor 2 then brings the 
piece in line with chuck 3 and deposits it in same. The con- 
veyor is free to revolve so as to facilitate the pressing of the 
work into the revolving chuck. An ejector inside the spindle 
removes the work when completed. 

A form of hopper for feeding studs into the rear end of the 
spindle is shown in Fig. 8. This might be called a reservoir 
magazine, as it has a widened upper portion to carry a large 
number of pieces. An agitator 1, operated by a lever 2, makes 

The 3 is adjustable for different 
The studs are fed positively into the back 
end of the spindle by the rod 4. 

Large 


the feeding sure. frame 
5 


lengths of studs. 
or irregular work presents many 


difficulties in auto 
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SHOWING FEEDING AND 


INDEXING Devices, ALSO USE OF CONTROLLING SHAFT 


Brown & SHARPE MANUFACTURING COMPANY 


any desired feed to the slide 6 and thus to the feed tube, the 

At the forward end of this 
feeding tube are feeding fingers to engage the bar of stock to 
feed it forward. 


setting being to a graduated scale. 


After the stock is gripped by the chuck by 
means of chuck levers operated by a cam, the feeding fingers 
are retracted ready for the next operation. 

By means of a special device, the machine can be stopped 
when the bar of stock becomes exhausted. 

A well-known design of the roller principle for feeding the 
stock is shown in Fig. 6, where the rollers 1 engage the bar of 
stock and feed it forward against a stop. The driving means 
for the rollers consists of the cireular rack 3, on the inter- 
mittently revolving ring 2, which, when held stationary, re- 
volves the gear 4, which in turn revolves the worms 5 and the 
worm wheels 6, the latter being fast on the shafts carrying 
the feed rollers. 

This 
may be considered through successive stages from {je hand- 
operated method of the Fay automatic lathe, where the work, 
when it is to be finished on an arbor, is driven on one arbor 
by the workman so as to be ready to replace the piece being 


Means for Inserting and Removing Chucked Work. 


matic chucking, and hand methods are usually resorted to for 
such work. In some cases, however, automatic means have 
been devised for the chucking operation. 

Even when placing the work in the chuck by hand, auto- 
matic devices can be made to assist in many ways. Fluid or 
pneumatic means can be employed for gripping the work, and 
this can be so applied as to reduce the pressure for the finish- 
ing cut, still maintaining sufficient to hold the work securely 
but without risk of distortion. Means for automatically eject- 
ing the work can also be applied. 

Means for Transferring Work for Secondary Operations 
It is a common practice to transfer work from the main 
spindle to an auxiliary spindle or holder, after part of the 
operations have been performed, for additional operations 
such as milling, cross drilling, ete. 

Fig. 9 shows a transfer holder in use for slotting the heads 
of screws. The transfer arm 1 is swung by the rock shaft 2 
so that the hole 3 is in line with the work 4 in the main spindle 
and engages same before the work is severed from the rod. 
After the work is severed the arm 1 is swung to the position 
shown in the illustration. The rock shaft 2 is then fed longi- 











| 
| 
THe JoURNAI 
| 106 AUTOMATIC MECHANICAL CONTROL OF LATHES, L. D. BURLINGAME Am.Soc. MLE 
] 
| tudinally toward the saw 5, both this motion and the rocking 
motion being imparted by cam action. 
The transfer holder can be made to turn the work end for 
| end if desired. 
| 
III FEEDING MECHANISMS 
Feeding mechanisms may be classified by the methods of 
| controlling the movements by removable strap cams; by per- 


manent cams, and adjustable cams and dogs; by adjustable 
dogs on drums; by cams specially formed for each job, and by 


permanently set dogs in combination with adjustable stops. 





The object to be attained by all these means is to save time by 
speeding up during the idle movements, and to provide the 
most efficient feed for each operation of eutting by providing 
a change of feed which can automatically be made effectiv« 
during the operation of cutting. 





Controlled by Removable Strap Cams. This type had its 


origin in the Spencer machines, first brought out in the early 














Kig. 7 Tivtina MaGazIne ATTACHMENT. CLEVELAND AUTO 
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wheels 5 between the disks 6. Besides this variable feeding 
movement, a quick movement of the eam 2 is obtained by ac 
tion of the cam 7 which operates a double clutch 8 to con- 
nect either direct, giving a quick movement, or through the re 
duction gears 9 for the feeding movement. 


The strap cam 10 regulates the cross feed, and this cam also 
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70’s. A recent development of this type of machine and on 
also designed by Mr. Spencer is shown in Fig. 10. In this 
machine the stock feeding mechanism, the tool feeding mechan 
ism and the cross feeding mechanism are all operated by ad- 
justable strap cams. In the case of the two former, the straps 
are on the periphery of drums shown at 1 for the stock feed 
and at 2 for the tool feeding mechanism; in the case of the 
last, as well as for indexing and locking the turret, they are 





on the faces of disks (shown at 3 for the cross slide and at 4 
for the indexing). 

The machines of the Hartford Automatic Screw Machine 

Co. in this country, and of the Alfred Herbert Co., abroad, 
are among the best known examples of the use of this method 
of camming. 
Controlled by Permanent Cams and Adjustable Cams and 
| Dogs. An example of the combined use of permanent cams 
with adjustable cams and dogs is shown in Fig. 11, where the 
feed of the individual tool holders 1 is controlled by the per- 
manent cam 2. The rate of revolution of this cam 2 is con- 
trolled for varying the feeding movements by an adjustable Fig.8 VerticaL Hopper MaGaZINe. CLEVELAND AUTOMATIC 
eam 3 which through roll 4 governs the position of friction MacHINE CoMPANY 
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partakes of the quick and slow movements controlled by cluteh 
8; it thus provides for moving the cross slide forward quickly 
to the point of cutting and then reducing to the required cut 
ting feed, after which it may be quickly returned so as to bring 
the rear tool into cutting position following which the feeding 
movement is again engaged. 

Controlled Entirely by {djustable Dogs " 
Drums. The machine shown in Fig. 1 has its move 
ments controlled e: tirely by dogs ov intermittently 
revolving drums, the only exception being the back 


¢ device 


taci which is controlled by a permanent 


cam 8. For the turret the feeding is controlled by 
means of dogs 11 on the hinged carriage 12 engag 
ing adjustable tripping blocks 13 on the turret, 


providing an independent tripping point for each 
tool of the turret. 


Controlled by Cams S per ially Formed for Each 





Job. The advantages aimed at by this method are 


the seeuring of the ideal eonditions as to rate of 
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machines each tool earrier is connected 


successively with a 
reciprocating teed slide, and only the feed 
tool 


cated 


slide with one of 


the carriers connected therewith requires to be recipro- 


for the feed and return movements. Fig. 11 shows a 


machine of this type In order to ip” still further 


‘i speed 


Center of 
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teed, ete., for each operation, and the minimum time for idl 


movements, and being able to duplicate readily these results 
for the same job at any future time, the cams being marked 
and prese rved for this purpose. 

The eam operated turret feed mechanism ot such a machine 
is shown in Fig. 12. The advance feed is obtained by the cam 


1 operating through the segment lever 2 to feed the 
slide 3. 
the crank 4 bringing the turret back quickly an amount equal 
to the throw of the crank. 


turret 
The return motion is accelerated by the revolution ot 


The cross feed slides, which are independent of each other, 
are also operated by special cams adapted to each particular 
job. 

In a machine for high speed work it becomes important, 
both in securing the desired speed and in avoiding objection- 
able shock, to move and reverse the lightest possible parts. 
For this reason machines having turrets of the “ revolver” or 
“barrel” type, in which each spindle can be fed indepen- 


dently, are specially adapted to high speed work. In such 
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Strap Drum C . Ne RITAIN CHINE CO 
this type of machine, the use of an auxiliary slide has been re- 
sorted to, this auxiliary slide alon during that 
part of the quick return movements required to retract each 


being moved 
tool and even this being disconnected tor the re mainder of the 


return movement, thus avoiding the would result 


shoek which 

from the rapid movement of these slides. 
Mechanism Controlled by Doas in Com- 

bination with Adjustable This is a feature of the Bul- 


lard Mult-au-Matie vertical lathe, Fig. 13. 


Permanently Set 
Stops. 
This lathe has been 
classed by the American Machinist as a “station type ma- 
chine ” beeause the workman inserts and removes the work at 
one station or indexed position of the machine, while tools in 
the remaining positions are performing successive operations 
on other pieces. 

In this machine the rods 1 and 2 earry dogs which engage 
stops on the frame of the machine and trip respectively the 


advance and return feed movements. The quick traverse mo- 


‘For description of this machine, see 
40, no. 5, p. 177 


American Machinist, vol 
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tion, which, in addition to retracting the tools quickly, can also 
bring them quickly forward to the point of cutting, is operated 
through gears 3 and 4 controlled by clutches. The advance 
feed for cutting is through bevel gears 5 and change gears con- 
necting shafts 6 and 7, the worm 8 on the shaft 7 driving 
worm-wheel 9. These two trains of mechanism give the de- 
sired advancing and retracting movements through connection 
with serew 10. 


IV INDEXING MECHANISMS 


Under indexing mechanisms will be treated: a, method of 
revolving turret, b, method of locking and clamping turret, 
and c, rectifying the indexing. 

Method of Revolving Turret. A well-known method of in- 
dexing automatic turret machines is by the use of the prin- 
ciple of the geneva stop. This has the advantage of giving 
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acting at the desired point of the return motion of the turret 
slide. The locking pin for the turret is also operated from this 
same rack, and thus is timed with the clamping device. 

Means for Rectifying the Indexing. In multiple spindle 
machines it is more difficult to secure accurate indexing and 
thus produce aceurate work than in single spindle machines, 
because of the mechanical difficulties of constructing the ma- 
chine. It is difficult to bore the spindle carrying head and 
mount the spindles in it so that they will be equally spaced and 
equidistant from the centre. ‘To overcome such inaccuracies 
as are due to this cause, rectifying stops have been employed 
as shown in Fig. 15, one for each cross tool carrier. These 
consist of a series of pins 1 projecting from the disk 2, which 
disk is secured to the front end of the spindle head. These 
pins are engaged by codéperating stops 3 on the tool carriers 
t and are made so that the eutting edges of the tools carried 
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a slow starting movement gradually, accelerating and slowing 
down before reaching the stopping point, thus securing rapid 
indexing and at the same time avoiding shock. An illustra- 
tion is shown in Fig. 5 where the turret 10 is indexed by the 
engagement of a pin 11 in the slots 12, the disk 13 carrying 
the pin being intermitently revolved on the shaft 14. 

Methods of Locking and Clamping the Turret. It has been 
the general practice in turret machines to have a locking pin 
to automatically engage to insure the accurate alignment of the 
turret with the spindle and to hold the turret firmly in position 
while the tools are operating. Such locking pins are shown at 
5, Fig. 10, and at 5, Fig. 12. In addition to the use of a lock- 
ing pin, a further clamping device is often used which auto- 
matically clamps the revolving turret securely to the slide or 
bed and unclamps it before the next indexing. 

An example is shown in Fig. 14 where the turret 1 is 
clamped to the turret slide 2 by the central stud 3 which is 
forced downward by a camming action on the projecting lugs 
4. This camming action is produced by the revolving of gear 
5, this gear in turn being acted on by a rack controlled by dogs 


by the tool carriers 4 will be exactly the same distance from 
the centre of each spindle when the pins and their cooperating 
stops are engaged, thus tending to counteract the inaccuracy 
above referred to, or any which may result from wear in the 
machine. 


V CONTROLLING MEANS FOR THE VARIOUS MECHANISMS 


Aside from the ordinary practice in directly controlling the 
various movements of an automatic turret machine, Mr. 
Flanders in his paper’ has pointed out that the use of a con- 
trolling shaft or, as he terms it, a “lay shaft,” constitutes a 
separate type of control. 

A machine with this type of control is shown in Fig. 5, 
where the shaft 15 drives the various mechanisms of the ma- 
chine, except the spindle, and by means of clutches controls 
their operations. 

The shaft 7 in Fig. 1 may also be said to be another type of 
controlling shaft, as through the interposition of dogs and 
levers it controls the various operations of the machine al- 


t International Engineering Congress, 1915. 
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though it does not drive them. It is an application to what 
Mr. Flanders terms the screw feed type of machine. The Bul- 

lard machine, Fig. 13, is also of this type. 
AUTHOR'S NOTE 

It will be understood that in the limits of such a paper as 
this it is not possible to describe all machines and mechanisms 
devised for performing the various functions discussed. It 
has been necessary to select a few only and as far as possible 
the selections have been made of those which are typical and 
in the main of such as are in actual use. 


DISCUSSION 

C. M. Conrapson’ contributed a written discussion in whieli 
le reviewed the subject of hydraulic and pneumatic contro! 
for machine tools, citing the following as examples of the ap 
plication of such control: 

A device for feeding a gang drill by a direct acting hydrau- 
lic cylinder by Jesse Walrath, Supt. of the J. I. Case Thresh- 
ing Machine Co., was in operation in 1889. It consisted of a 
multiple drill in whieh the table was fed up against the drills 


hy a evlinder and piston. Pressure liquid was supplied by 
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means of a constant discharge piston pump, the speed and 
stroke of the pump being such as to feed the drills correctly. 
A simple hand controlled valve regulated the flow of the pres- 
sure liquid to the cylinder and its escape. This machine was 
operated for many years and was perfectly satisfactory. 

About the same time the pneumatic chuck was brought out 
and patented by a Chicago inventor. This patent disclosed 
all the essentials of the pneumatic chuck, consisting of a col- 
let, closing tube, axial pressure cylinder with piston, retracting 
means, and three-way actuating valve. 

F. W. Taylor, while superintendent of the Midvale Steel 
Co., designed and patented a hydraulic device for taking up 


* Phoenix Mfg. Co., Eau Claire, Wis 
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the backlash of the forming slide used to form steel tires in 


the boring mill or lathe. 
strikes at 


This device merits the closest study, 


us if the 


the most 


root of serious trouble encount- 
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BECOMES EXCESSIV! 


ered in the use of broad cutting tools in machines. Taylor inl 
tially strained the tool holder in the same direction as it was 
strained by the cut, and thereby overcame chatter and “ hog- 
ging in.” 

Taylor also invented and patented an extremely ingenious 
feed motion for boring machines, consisting of an axial cylin- 
der and piston acting directly on the boring tool and restrained 
by means of a mechanical let-off device consisting of a threaded 
bar, a rotary nut, and suitable actuating mechanism, which ro- 
tated the nut at the proper rate to secure the desired feed. 
The hydraulic piston supplied the necessary pressure to feed 
the tool to the cut. By this means all backlash was eliminated, 
as well as the tendency to dig in. 

Probably 


the first example of an hydraulically actuated 
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automatic machine tool is afforded by the writer’s automatic 
lathe patented in 1893. In this machine a differential cylinder 
made integral or attached to the frame of the lathe actuated a 
piston attached to the turret slide. Pressure liquid was sup- 
plied to the large end of the cylinder by means of an auto- 
matically actuated valve controlled by an adjustable stop bar 
veared to rotate in unison with the turret. This stop bar was 
arranged with its axis parallel to the axis of the lathe and was 
earried by the turret-slide. The bar was hexagonal in general 
outline, and on each of its faces were arranged cam blocks for 
controlling the valve; as the cams eame into action successively, 
it was possible to begin feeding at any desired point for each 
tool, and also to stop feeding at any point. The rapid traverse 
of the turret was likewise controlled by the stop bar, and was 
very rapid. 

In a machine built in 1892, the traverse of the turret was 
75 ft. per min. While this machine worked perfectly in all 
shop tests, further experience showed the desirability of chang- 
ing the throttling control to a positive feed obtained from a 
variable delivery pump. 
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James Hartness developed a hydraulic feed turret lathe in 
which the turret was actuated by a cylinder and piston; the 
chief novelty of this machine was in the method of obtaining 
the pressure liquid by means of compressed air acting on the 
surface of the liquid contained in a tank. 

Pneumatie clamping of work in jigs was developed largely 
by B. M. W. Hanson, Supt. of the Pratt & Whitney Co. Such 
jigs are now in general use in automobile factories for holding 
cylinder, pistons, ete., while being operated on. Pneumatic 
clamps are used on plate planers to great advantage. Pneu- 
matic vises have been in use for several years for assembling 
valves, fittings, ete. 

Pneumatie chucks are generally used for rapidly chucking 
work on lathes, screw machines, ete. They are made in the 
original form, using collets, and also are made with radially 
moving jaws. This type of pneumatic chuck is especially valu- 
able, as false jaws can be readily fitted. It can also be made 
to any size desired, and is in use for holding car wheels. 

The writer has recently patented the application of the pneu- 
matic chuck to multiple spindle lathes, each spindle being pro- 
vided with a cylinder and piston, communicating piping, and 
individual valves by which the chucks can be opened and closed 
when the spindle is in chucking position. 

B. M. W. Hanson patented in 1909 an automatic lathe oper- 
ated by fluid pressure. The claims were especially directed to 
the indexing mechanism, all of the motions being controlled 
by a number of pistons. 

Perhaps the most complete example of a fluid pressure con- 


trolled machine tool is found in the writer’s multiple spindle 
automatic lathe. This was deseribed in detail in the American 
Machinist, June 25, 1914. The power and precision of hy- 
draulic control is strikingly examplified in these machines. In 
the large size, the spindle carrier weighing more than 10 tons 
is handled with perfect ease and is locked with perfeet accu- 
racy. 

An illustration showing the exceedingly close limits attain- 
able by the use of fluid control is the pneumatically actuated 
plate drilling machines employed by the Waltham Wateh Com- 
pany. In these machines, the watch plate is mounted on a 
platen arranged to move in two directions at right angles to 
each other. These motions are obtained by pneumatic cylin- 
ders and pistons, and are limited by rotating stop bars, The 
machine is automatic, and the work produced has necessarily 
to be practically perfect. 
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In the hydraulically actuated shaping machine designed by 
the writer, the evlinder is east integral with the trame and 
the piston rod is attached at the ends to the ram. The pis- 
ton is in the central part of the rod, and pressure liquid is 
alternately admitted to the ends of the cylinder through suit- 
able duets. A multi-cylinder valveless pump is employed, hav- 
ing a shifting crank pin. The crank pin is shifted from side 
to side by means of an escapement tripped by tappets on the 
ram; the effect is to reverse the flow of the liquid and thereby 
cause reversal of stroke. In one particular size of this ma- 
chine, the relief valves are set at 400 Ib. per sq. in., giving an 
available pressure at the tool point of 5 tons. The ram travels 
up to 100 ft. per min. in either direction and without change, 
other than that the tool holder can be used for either push or 
draw out. The pressure in the cylinder rises in aceordance 
with resistance due to cut. 

A recent development in hydraulic control is the grinding 
lathe built by the Greenfield Machine Company; in this a sta- 
tionary cylinder is employed, the piston being attached to the 
platen of the machine. A valve actuated by tappets operates 
to admit and exhaust pressure liquid to the cylinder. 

A very important use of hydraulic or pneumatic pressure 
is for operating friction clutches for starting, stopping, or re- 
versing moving parts. These clutches are very similar in many 


features to the air chuck, and are used with great success in 
planers, slotters, lathes, ete. Such clutches have been designed 
by Wm. Sellers & Co. and by John Riddell. The pneumatic 


clutch is easily operated, is very durable, and possesses the 
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creat advantage that it is self-compensating for wear. Weston 
vdraulic clutches have been built transmitting up to 1000 hp. 
At the present time, when the use of compressed air is nearly 
universal in machine 


shops, it 1s actually cheaper in many 


cases to use pneumatic clutches than mechanically actuated 
clutches. 
here are many minor uses for compressed air in machine 
tool practice, such as lifting clapper boxes of planer, lifting 
planer tools directly out of the cut, actuating tools on auto- 


matic machines, ete. 


Raury E. 


Inachine Lor 


FLANDERS. One of the things in favor of the hand 
larve work is that with it hehe speeds and teeds 


can be used in many cases than in an automatic machine. On 


kept 


an automatic machine the speeds and feeds have to be 


dow! while 


to such a point that nothing serious will happen 
the operator 1s away, attending to one ot his other machines. 


The operator running the hand machine has his eve on the work 


constantly, and it is safe to run at speeds and feeds which are 


ot sate tor an 


unattended machine. 
I times 


irthermore, at the automatic machine has to be so 


set that the slow feed movements will start at a reasonable 


length of time before the tool actually strikes the work, losir hd 


time there. This does not mean that the automatic 


will not occupy a larger field every vear in certai 


kinds of work. 


One further type of mechanism should be added to the 


classification of spindle drives. This is the type where a 


change is made in the relative movement of work spindle and 


tool carrier. Each one of the author’s speed classificatio 
comes under this head of change in the relative movement. 
strictly speaking; but the particular application I have in 


mind is used, if I remember correctly, on the Gridley multiple 


spindle. In that machine the tap or die may be run at a 


slower rate of speed than the work for threading on. and ther 
at a faster rate of speed than the work for threading off, with 
out changing the rate of speed of the spindle. Perhaps, ther 
fore, this feature does not come in the classification of 
drive at all, 
methods Mr. 


tion. 


spindle 


though if has the effect ot some ot the other 


} 


Burlingame has mentioned der this elassifiea 


ELMER H. 


word 


NEFF. 


‘control ” with a different 


Mr. Burlingame’s paper would appear to 


we thre interpretation Llrom 


the paper presented by Mr. Brooks. The latter has used the 


word “control” in the ordinary sense relating to the method 


of conveying to the machine tool its power for operation, while 


this paper covers the field of devices applied to serew machines 


and lathes for automatically performing the work for which 


they are designed. In other words it relates to the details 


of design of the tools. A great deal of interesting information 


has been collected to cover the elements of the machines as 
listed in the paper. 

] should question the elements. Means for Inserting and 
Removing the Work, and leeding Mechanisms in the analysis. 
The term feeding mechanism in connection with screw machines 
has come in actual practice to be confined to the operation 
ot feeding out the bar by a wire feed mechanism preparatory 
to performing the cutting operations. Mr. Burlingame realizes 


this as is evident from the use of the term “is fed” later in 


the paper. I think, however, that the second element above 
should read, “ Mechanism for control of operation of cutting 
tools.” The first element above would be more properly 
labeled, “ Feeding mechanism” or some similar title. 
Referring to the paragraphs on speed change, I would sug- 


gest as a still stronger reason for having incorporated in an 
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automatic screw machine the possibility ol changing is sp at 
speeds automatically during the series of operations going U 
make up a finished piece, that the presence OL Ulls posslv 111) 
enables the designer of the tools to secure a larger output Lrom 
the machine. The reason tor this larger output Is that some 


mieces ol work, especially In castili¢s, will have eutting opel 


ations on diameters quite different im size trom each other, 


so that if the small diameter has to be machined at the same 
rate of rotation as is demanded by the limitations ot cutting 
speeds on the large diameter, the product of the machine ts cut 
down to a low ebb. A further illustration is in the fact that 


threading must be done at a relatively slow speed as compared 


with turning operations. 


In former years it was a common idea among those whe 


vere prospective purchasers of automatic screw machines, 


particularly among those who had not used such machines, that 


a cheaper class ot labor could operate tnen Experi nee nas 


shown this idea to be a fallacy. As a matter of fact, 


IS any difference at all, it requires a higher degree of skill te 


operate an automatic screw machine than it does a hand screw 


machine. The skilled operator attending from four to seven o1 


more machines is sometimes assisted by a helper who can ship 


a bar of stock through the feeding nnger. and throw the 


ing lever, but that is not operating the machine. These 


machine operators are not necessarily machinists 
| 


but they should be highly skilled specialists in this particular 


work. The statement in the paper with regard to greater sk 


required to keep the machine in running condition is correct, 
and ¢ idently Is ¢O t that less killed wo} 


} 
appiea, 


trarv to the stateme 
ean be 
Automatie serew machines are successfully pert 


orming thi 


work indicated by the following classification 


t Produc bar stock (bar brass, machinery steel, 


drill 


gy pieces [rom 
rod, ete, 


b Second end operations on pieces produced by classification a. 


In this section the work is fed into the chuck automatically 


from a magazine or hopper. 
Machining 


castings. 


chings and sma 


operations on blanks such as pun 


into the chuck 


the only requisite being 


The work is automatically fed 
in such eases usually from a chute, 
that if they are castings they shall not vary in roundness 
or size more than the elasticity of the chuck will allow 

1 Pertorming the machining operations on pieces mserted by 


the chuck. 


irregular shape or size that they cannot be handled or 


hand in These are usually castings of such 


serted from a chute automatically. 


| nave 


machines during the past 18 years, covering operations along 


ded and installed a multitude of automatic 


recomine 


the classifications s iggested. ] cannot agree wit! Mr. Flanders 
in his discussion of this paper that automatic machines must 


run at a slower speed than hand machines unless 


Is Statement 


should be limited in its application to castings. The ma 


ing operations on castings are liable to be considerably « 


tailed in speed on account of the variations heir hardness, 


and also on account of the liability that they may have incor 
porated in them slag or other hard substances that will destroy 
the cutting tools, and spoil considerable work, before th 
operator discovers the injury to the tools. 

] 


There is no direction in which the general machine tool 
dustry is growing more rapidly than in the field to which auto 
matic serew machines as analyzed above can be applied. The 
reason for this growth is readily understood by those who have 
used automatic screw machines because their installation, al- 


most without exception, has shown very large savings in cases 
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of producing manufactured goods. At the same time it should 
be noted, in passing, that practically all the gears used in this 
country are produced on automatic gear cutting machines. 
Also that the cylindrical grinding machine, which has developed 
very rapidly, is a semi-automatic machine, that is, one which 
produces automatically in many cases the finished operation 
after the piece has been inserted in the machine by hand. 
Furthermore, some progress has been made in the development 
of completely automatie grinding machines, which insert their 
work automatically from a chute. 


NoRMAN MARSHALL inquired whether it was necessary to in- 
stall automatic stopping devices on these machines to take care 
of accidents, and what was the state of their development. 


H. K. Hatuaway said that the contrast between what has 
been done in the way of automatic control in machine shops 
and in other lines of industry, had struck him very forcibly in 
the last few years. 

In the textile and other allied industries, particularly, there 
has been much done in the way of the automatic stopping of 
machines when anything goes wrong, as well as other features 
of automatic control. In machine shops, however, the use of 
automatic control has, comparatively, been very limited. 


THE AuTHOR. As to the differential rate of speed of spindle 
and work, which Mr. Flanders mentions, it is interesting to 
note that the patent records show that practically every im- 
aginable combination of running forward and backward, start- 
ing and stopping, has been patented at some time, probably 
without the claims being of any great value. All combinations 
for control of spindle speeds might be classed under one head- 
ing, whether they are for stopping the spindle entirely or for 
slowing it down thus giving a differential speed. 

There are some factors of automatic control to which study 
has been given but which are not included in this paper. One 
is the supplying of oil to the point of the drill, in a turret 
machine, so that the oil is shut off as soon as the turret is in- 
dexed to another position, and restarted whenever the drill is 
in line. 

I agree with Mr. Neff that the use of automatically con- 
trolled machines increases the need of skilful supervision. In 
fact this statement is made in the paper. It is simply that less 
skilled men can be used as helpers on automatic machines; but 
there must be somewhere up and down the line someone with a 
high degree of skill for the purposes of supervision. 

Men who are not fully trained mechanics can sometimes be 
instructed so as to become skilful in operating automatic ma- 
chines. These are men adapted to this work, who become 
skilled in a sense, although not classed as skilled “all around 
mechanics.” I do not wish to convey in the paper, however, 
any thought but that skilled supervision and skilled men are 
needed to operate these machines. 

In reply to Mr. Marshall, it is a plan in many types of ma- 
chines to have a breaking or friction point which will break or 
yield first and thus prevent breaking any of the important 
parts. The machine so constructed can be readily started up 
again without waiting for expensive repairs. This feature 
might be very aptly classed as one of automatic control, but 
not in the usual sense in which the mechanism for operating 
the machine is meant. 

On the Bullard machine (Fig. 13) is a thrust for the worm 
which will allow it to give if the pressure is exceeded, and 
will trip the machine so as to stop its feeding. This illus- 
trates in another way the point made by Mr. Marshall. 
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ELECTRIC OPERATION AND AUTO- 
MATIC ELECTRIC CONTROL FOR 
MACHINE TOOLS 
BY L. C. BROOKS, SCHENECTADY, N. Y. 
Associate-Member of the Society 


HE application of electric control to individual machine 
— tools is considered to be one of the most important for- 
ward steps in the improvement of machine shop etlicieney. The 
economies resulting from substituting electric drive (either in- 
dividual or group drive) for the steam engine and long line 
shaft drive were very effectively outlined before this Society 
six years ago. Prof. W. F. M. Goss too has stated: “I am 
convineed that the machine tool of the future is to be an indi- 
vidual motor driven machine, a machine in which we shall not 
see pulleys, belts or gears.” 

In the early application of electric motors to machine tools, 
the motors were started by hand starters, either of the dial, 
or drum type, the dial type usually being unprotected. How 
ever, these conditions are now entirely reversed by use of 
Safety First requirements and remote controlled automatic 
controllers. 
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Fic. 1 Connections or C. E. M. F. Automatic STARTER 


Fic. 2. CONNECTIONS OF SERIES TYPE STARTER 


During the past year, the A. I. E. E. has held a series of 
meetings under the auspices of the Industrial Power Commit- 
tee. The subjects treated included the characteristics of elec- 
trie motors; factors involved in motor applications; fields of 
motor application and controllers. These articles contained a 
vast amount of valuable data and information relative to their 
subjects and to present practice, and it is understood that 
they will be published in a special volume. All who are inter- 
ested are referred thereto, as any attempt to give an abstract 
here would be unsatisfactory. 


CONTROL APPARATUS 


While there are a number of instances and special locations 
where dial or drum type hand starters are more applicable, 
we have reached the time when automatic starters, remote con- 
trolled (with the possible occasional exceptions of the revers- 
ing switch), are the most suitable. The principal advantages 
of automatic control are: 

a The use of manually-operated controllers may cause undue 
stresses on the motor, especially on rapid reversing equip- 
ments 

b The operating switch, or push button, is easily attached to 
the machine and the main panel may be located at a 
distant point, out of the way 


1Trans. Am. Soc. M. E., vol. 32, p. 219; also, Proc. A. I. E. E., 
29, p. 621. 


Presented at the Annual Meeting of THm AMERICAN SocIeTy OF 
MECHANICAL ENGINEERS, New York, December 1915. Pamphlet copies 
without discussion may be obtained; price 10 cents to members; 20 
cents to non-members. 
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c The maiutacture of automatic appliances is now a well 


founded art and is no longer ali experiment 


ad A considerable inerease in the capacity of the machines is 


obtained 
Startl 


e The time is automatically regulated to suit the load 


the motor 


conditions on 
ppp 


dynam c¢ braking, which consists in connecting a resistance 


] Accurate st 


pullts are obtaimed D\ the application ol 


across the armature circuit in the off position of the starter, 
the stored energy oft the armature being dissipated as heat 


in the 


resistance 


a 




















Fic. 3 STARTING PANEL FOR SMALL MOTOR 


It en- 
tirely removes the element of thought from the mind of 


g It permits the use of operators not specially trained. 


the operator who has simply to operate the master switch 
or push button in the desired direction and does not need 
to think about drift points, safety features, ete. 
TYPES OF STARTERS 

The three ot eral tvpes of automatic starters are time ele 
; ment, counter e.m.f. and current limit. Fig. 1 shows a con- 
nection of a counter e.m.f. starter with one step of starting 
and line switch in motor cireuit. 


resistance, A simplified 


9 





wiring scheme of a series type of starter is shown in Fig. 

All panels, whether for general starting duty, or for con- 
trol of special machines, should be provided with a suitable 
enclosing case, for the protection of the appliances on the 
panel against injury, also for the protection of the operator 
With 
starters for motors of small capacity the enclosing case should 


against accidental contact with current carrying parts. 


be fool-proof and meet all the applicable Safety First require- 
ments. Under ordinary conditions, the control panels for 
motors of large capacity should be provided with small open- 
ings to allow for the radiation of heat from the current carry- 


ing parts. In many eases, it will be found very desirable to 
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make the enclosing case as a part of the casting of the machine 


ltrames. 


STARTER FOR CONSTANT SPEED MOTORS 


A starter for small adjustable speed motors of 34 h.p. and 


less, where starting resistance is not necessary, is shown in 














J 


IN HEADSTOCK 





WoopWORKING LATHE WITH STARTER 


eonsists oL a 


Kig. 3. It 


field rheostat and connection board, mounted on the insulating 


line contactor, an overload relay, a 
base and enclosed in a Safety First case, which is adapted for 
conduit wiring. This starter is arranged to always start with 
full field on the motor by simply turning the field rheostat 
handle to the extreme left, thus closing the line contactor, alter 


which the rheostat handle may be turned to the point for the 
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desired motor speed. If desired, an “ emergeney stop” push 
button may be located at any convenient point on the machine 
This starter is especially adapted for headstock motors, wood- 
working machines, ete. Fig. 4 shows a wood-turning lathe 
with the starter self-contained in the lathe frame. 

A starter for motors of 34 to 3 h.p., where one step of start- 
ing resistance is necessary, is shown in Figs. 5 and 6. The ap- 


pliances on the front of the panel consist of line switch and 


——— 
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fuses, (1) contactor, (1) counter e.m.f. accelerating contactor, 

and connection board. The starting resistance is mounted on 

the back of the panel. The complete panel is enclosed in a 

Safety First case, the chief features of which are: 

a The switeh operating handle may be locked in position, thus 
preventing unauthorized operation 

) A hinged door is provided for the examination ot the panel 

and renewing the fuses 

ce There is an interlock between the operating handle and the 
cover of the enclosing case, so that the cover cannot be 
opened until the switch is open and the switch cannot be 
closed until the cover is closed, thus preventing any injury 
to the operator as a result of accidental short circuits. This 
starter is arranged for push button operation and the en 
closing case may be fitted for conduit connection. 


For starters of larger horsepower, arrangement ¢ would be 

















Fig. 6 D.C. Srarting PANEL. Max. Ratine 3 H.P. at 230 
VOLTS 


somewhat modified to accommodate the additional accelerating 
contactors. A double pole line contactor should also be sup- 
plied. The questions of type of overload appliance and 
whether or not a dynamic braking contactor is necessary de- 
pend upon the application. The enclosing case should be of 
sheet steel, for appearance and light weight, and the inter- 
locking features described above are not necessary. 


STARTERS FOR ADJUSTABLE SPEED MOTORS 

For general service, the starters for adjustable speed motors 
should be of the same general design as described above for 
constant speed service. 

The starting resistance should be mounted back of the panel, 
except in the ease of large sizes of motors when it should be 
separately mounted. The field rheostat should be mounted 
separate from the panel, with the possible exception of small 
sizes of motors. The method of control should be at the panel 
or remote, as operating conditions require. 

REVERSING SERVICE 

For general reversing service, the starters should be of the 
same general design and requirements as given above for non- 
reversing, with the following modifications: 

a Dynamie braking at the “ off” position should be supplied 
to protect the motor 
b Two double line contactors are necessary to give the re- 
versing. In small equipments, a double pole, double throw 
switch may be used for reversing. 
GENERAL SERVICE 


The types of starters described above are applicable for all 
general service, as pumps, fans, drill presses, grinders, milling 
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machines, and boring mills, except in cases where special fea- 
tures are desired. 


PROTECTIVE FEATURES 


All automatic starters and control apparatus should be pro- 
vided with protection from low voltage on the line, also from 


Fig. 7 5 H.P. Moror STarTING CURRENT CURVE 


excessive overload. In all eases, except possibly pumps and 
tans and similar machines, these protections should be of such 
a nature as to disconnect the motor from the line, and not to 
be restarted except by the operator at starting station. For 
motors of over 25 h.p., the overload protection s! ould be pre- 
ferably an overload relay, either hand or electrically reset, as 
operating conditions require. For motors below 25 h.p., the 
overload protection should be fuses, chiefly for economic rea- 
sons. The fuse capacity should conform to the requirements 
of the National Board of Fire Underwriters. In many cases 
it will be preferable to have the line switeh and fuses a part 
of the distribution system, separate from the control panel. 
With adjustable speed motors, it is desirable to set the field 














Fig. 8 Wee. Larht CONTROLLING PANEL 


rheostat so that the motor will always operate at a predeter- 
mined speed. To accomplish this, connections should be such 
that the field resistance is short-cireuited during the accelerat- 
ing period, thus permitting the motor to start under maximum 
torque. (This connection to be reéstablished when the motor 
is stopped, thereby giving maximum torque for the dynamic 
brake eyele). After the armature resistance is cut out, the 
field is then automatically weakened to the predetermined 
point. In order to prevent the motor from accelerating too 
fast, thereby drawing excessive current from the line, the field 
accelerating relay should be supplied. This relay is connected 
in the armature circuit with auxiliary contacts which, when 
closed, short-circuit the field rheostat and as the relay operates 
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alternately cut the field rheostats in and out as the motor in- will be instances where it will be desirable to depart this 
ereases trom full field speed to the desired fast speed, thereby schedule, to meet peculiar operating conditions 
preventing the high current inrushes on the motor. This seals seins te aeibieinan Oe i 
method also permits of quickly obtaining full speed and pre 
vents severe field distortion due to high armature currents With the foregoing general requirements tor appliances, 
These relays are unnecessary on motors below 5 h.p., and on and with the following typical special examples described, it 
motors of less than 50 h.p., with a speed range of 2:1, except is not hoped to have universal agreement. In tfaet, it 1s hoped 
in special cases where the time of bringing acceleration up to that the criticisms will be wholesome and that other sugges 
speed, with 150 per cent load, is many times that of the field tions will be numerous with the result that the Sub-cor é 
constant on Machine Shop Practice may undertake the task of 1 

Fig. 7 is a eurrent eurve when starting a 5 h.p. motor, lating specifications for standard electrical equipments for 
500 /1500 r.p.m., flywheel load, showing the starting peaks, machines of the various services, 
also how the field relay regulates the current. The importance of standardizing cannot be too strong 

With adjustable speed motors of a range of greater thar emphasized. By Is not meal it the detail app 
2 to 1, provision should also be made so that the field resist should all be of the same des} the variou ectrical 
ance is not cut in until the last accelerating contactor has facturers can work it part out for themselve Dut tha : 
closed, thereby cutting out the last step of starting resistance control equipment tor a certain type of machine ould « 
Provision should be made so that the motor fields 

ire not energized when the machine is not in use. j 

With adustable speed motors, too, especially 

with a range of 4 to 1, arrangements should be 


such as to prevent a “ pump back ” when stopping 
the motor 

On work requiring quick reversing, dynam 
braking should be provided at the “ off” position 
of the starting switch. In many cases, as on 


planers and boring mills, a graduated dynamic 


braking ot 


two or more points Is necessary. 


RESISTANCES 





In connection with starting apparatus, one of 





S 
ees 








the most important items tor consideration is the 

starti resistance. Except in cases of small 

motors, cast iron grids are very satisfactory for 

this service {ast Iron has a temperature coef 

cient of about 0.0007 and DY adding a small per 

cent of certain alloys, a very high resistance grid ‘ 

is obtained which is suitable for rather small 

size of motors. For small motors, a high re- 

sistance wire. or ribbon, is suitable, which may be in tl 
form of enclosed coils, flat plates or other special forms as 
the various manufacturers develop the material. A motor 
starting a load which is subject to infrequent overloads of 


short duration should have a resistance unit of large thermal 


capacity, While a motor subject to frequent overloads should 


have a resistance unit of small thermal capacity in order to 
give more rapid cooling. In all cases, the resistance units and 
their mounting should be of rugged construction and properly 
supported to be conveniently accessible. 

The N.E.L.A. has proposed the following requirements for 
to 


average factory voltage: 


direct-current maximum starting 


230 volts, 


motors, as eurrent, tor 


which is the 
3 h.p., 
Above 3 


No motor may be connected without a starting resist 


12 amperes per h.p. 


9 amperes per h.p. 


ance where the starting current exceeds 30 amperes. 
Table I 


which should be required for general service. 


gives the number of steps of starting resistance 


Of course, there 





rABLI NUMBER OF STEPS OF STARTING RESISTANCE 
| 
Horsepower. Below 1 h.p | 1-3 } 5-25 30-50 | 60-100 |110-—200 
No. of Steps Direct on line 1 2 3 4 5 


Fic. 9 Bortne Miu AnD 50 H.P. Morors 


WITH 715 


tain a uniform set of appliances. The space required by every 
electrical manufacturer would thus be practically the same and 
he the 


trical equipment, with the result that the complete installation 


the maehine could so designed to accommodate elec- 


would be much neater in appearance and more satisfactory in 


every way. 
Lathes At the present time the problem ol purely auto- 
matic control tor general lathes has not been entirely solved 


For many uses, the drum controller has been found to fill the 


requirements quite satisfactorily. An automatic starting panel 


with a drum switch for reversing has given good results for 


certain applications. Lathes for a special class of work have 
been controlled with safety and ellicieney, so that it is be 
lieved the day is not far distant when the goal for general 
lathes will have been reached. 

Car Wheel Lathes. The funetions of a car wheel lathe re 


quire that electrical equipment be designed for especially heavy 
service and that the control be reliable and as simple as pos 


sible. The equipment should consist of the panel and resist 


ances, a push button station with “ start,” “stop” and “ slow 


down,” and a pendant or foot switch for “slow down,” the 


‘slow down” feature being necessary when a hard spot is 


reached in the cut, and “ slow down” being to approximately 


After the 
‘slow ” button is pressed, it should always be necessary for 


50 per cent ol basic speed at 100 per cent load. 
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the motor to come to approximately full field speed before it is 
possible for slow down contactors to be closed again, to limit 
the * pump back.” 

The starting, brake, and slow down resistance should be 
mounted on the back of the panel, when the size will permit, 
the field rheostat being mounted separately. The enclosing 
case should be of sheet steel and provided for either wall or 
floor mounting. A panel for 50 h.p. is shown in Fig. 8. 

Boring Mills. The control equipment for a boring mill pre- 
sents many interesting problems, among which are: 


a Where the mill is operating upon heavy eastings, it should 
be accelerated slowly on starting 

b Dynamic braking should always be supplied when stopping 
to insure efficient stops, also to prevent damage to the 
motor by improper manipulation of the starter 

c The control scheme must be such that no possible combination 
of operating buttons will permit the motor to run on 


starting resistance when the load is decreased, or produce 

















Fic. 10 Conrrot Pane. For 714 anv 50 H.P. Bortna Mini 
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a “pump back” with consequent heavy sparking at the 
motor when stopping. 

Fig. 9 shows a William Sellers 18-ft. boring mill operated 
with 714 and 50 h.p. motors controlled by panel. A is the 
rapid transverse and feet control station, B the motor panel 
and C the main motor control station. Fig. 10 shows a con- 
trol panel for a 50 h.p. and 71% h.p. combination boring mill 
motor. 

Planers. The applications of electric motors and their con- 
trol to planers, slotters, ete., is probably the most interesting, 
from an engineering point of view as well as that of economy 
in production, of all machine tool applications. The relative 
advantages and economies of the reversing motor drive for 
this purpose are now fully realized and have been set forth in 
bulletins issued by the various electrical manufacturers. They 
are also thoroughly appreciated by all machine tool men, so 
that a summation of them will be unnecessary. However, the 
main electrical points to be kept in mind are: 

a Sparkless commutation of the motor 


b Stability of the motor at all speeds 
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ec Gradual dynamic braking (to prevent undue shock on the 
machine) in the shortest possible time 

d Quick reversing 

e Independent cutting and return speeds with maximum range 
of 4 to 1 

f Provision for minimum drift when the motor is stopped or 
reversed, also when the power fails as a result of over- 
load or low voltage on the line 

g Auxiliary contacts on the contactors reduced to a minimum 

h Provision for position operation of the main contacts 

i“ Time efficiency ” for the complete cycle as high as possible 

j All the appliances of the control equipment designed so as 


not to be influenced by reasonable vibration. 
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Fig. 11 shows a 25 h.p. planer control panel. Fig. 12 shows 
a General Electric Co. 500 h.p., 250/1000 r.p.m., 230 volt re- 
versing motor direct-connected to a Pond 36-in. by 20-ft. 
heavy pattern frog and switch planer. 

Fig. 13 shows a diagram of connections of a planer control 
equipment, 10 to 25 h.p. Contactor No. 6 is the accelerating 
contactor. Contactor No. 8 is 2nd point dynamic brake, oper- 
ated by the field current. When contactor No. 6 is open, field 
current is made through an auxiliary contact which short cir- 
cuits the field rheostats and half of coil on No. 8 contactor. 
When field current approaches full field value, No. 8 contactor 
is so adjusted as to close. 

At full field on the motor, which is the slowest speed, No. 8 
contactor will close almost instantly, while on weak field (high 
speed) the contactor does not operate until such time as the 
field current has reached a predetermined value. This gives a 
definite time lag between closing of Ist point dynamic con 
tactor (No. 4) and 2nd point (No. 8), which allows the motor 
field to be strengthened before increasing the dynamic brake 
load. When motor is accelerating contactor No. 6 closes, thus 
opening the auxiliary contact and allowing the field current 
to pass through the field rheostats and both sections of coil on 
contactor No. 8. The two sections of this coil are wound in 
opposite directions and the field current passing through both 
sections de-energizes the contactor and it opens. 

For emergency stopping, when the circuit breaker opens, 
an auxiliary contact on the cireuit breaker connects the motor 
field to the armature, and the armature is connected across the 
resistance for dynamic braking. 
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To meet conditions of load where the full load cut is neces- 
sary up to the end of the stroke, a definite brake value on cut- 
This 


is accomplished by contactor No. 7, which has two half coils, 


ting speed is maintained independent of return speed. 


one being connected across the line and one across the arma 
ture and either coil being powerful enough to operate the con 
tactor. When the motor is running in the eutting direction, 
the the the 


across the armature, so that the contactor operates and short 


the coil line is in 


acTOSS 


same direction as coil 
circuits a part of the dynamic brake resistance, which can be 
adjusted to give a definite dynamic brake value on the cutting 
stroke. When the motor is running in the return direction, the 
coil across the armature is opposed to the coil across the line, 
and the contactor is inoperative until such time as the arma- 
ture voltage has dropped to a predetermined valu 

the definite f : 
speed on dynamic braking; the coil across the line 


and armature has decelerated to a 
then overpowers the coil across the armature and 


the contactor closes, giving a 3d point dynamic 
braking on return stroke. 

With the above arrangement, the maximum va 
riation of cutting stroke between no-load and full 
load at high speed is about 1 in. and is practically 
zero at the slow speed. 

The complete electrical equipment for planer 
drive consists of a reversing adjustable speed mo 
tor; a contactor panel and enclosing ease with the 
field rheostats mounted inside of the cover, with 
external operating handles; the starting and dy 
namic braking resistance; a master controller of 
the drum type; a pendant switch for emergency 
operation, a snap switch and a special circuit 
breaker. A 
the 


drum controller is used for 


eon- 


trolling eross rail motor. It is proposed 


to make the control equipment of the smaller horse- 





power sizes self-contained to economize space and 
reduce the external wiring to be supplied by the 
user. An average time efficiency of 90 per cent (depending 
upon the speeds and cuts employed) is obtained with these 
equipments, 


MOTORS 


Not the least important factor for a successfully operating 
electrically controlled machine is the motor. 

In a shunt motor which starts under constant field excita- 
tion, the torque is directly proportional to the armature eur- 
rent. This type of motor is applicable for machinery where 
constant speed is desired, as small printing presses, ventilating 
For 
adjustable speed work it is applicable to planers, boring mills, 
heavy lathes, ete. 


fans, small machine tools, woodworking machines, ete. 


In a series motor, the field excitation will vary with the load, 
which results in a varying speed and a very powerful torque at 
slow speed. This type of motor should always have a certain 
friction load and be geared or direct connected to the load in 
order to avoid the possibility of the latter being thrown off and 
the motor accelerating to a dangerous speed. The type is ap- 
plieable to centrifugal pumps, eranes and hoists. 

In a compound motor, the combination of the shunt and 
series field produces the heavy starting torque with small vari- 
ation in speed. The working speed can also be increased by 
means of the shunt field. This type of motor is applicable to 
machinery requiring large overload capacity for short periods 
of time, as rock crushers, air compressors, shears, large print- 
ing presses, etc. 
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While the control apparatus for general use must be de 
signed to operate with a standard motor, it is necessary that 


the designers of both the motor and control appliane s be in 


thorough cooperation especially if the eustomer is to obtain 


satisfactory results. One of the mind 


in the application of electric control to shop tools is simphieity, 


main points to bear in 


not only in the design of appliances but in the control 


schemes 


as well. This is especially true in th 


application to special 
and heavy duty machines. This will mean that in many i 
stances the motor will need to be designed for the purpose and 
have the desired characteristics as to stabilitv, overload, com 
mutation, ete. The control problem will then be very much 


simplified. Indeed, many ot the troubles and probable fail 


ures of electric control in the past may have beer 


due to the 
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PLANER WITH REVERSING MorTor 


complicated control applied in an attempt to have the motor 


perform functions of which its design would not permit. 


DISCUSSION 


(written 


H. D. 


motors, 


J AMES For starters tor ad ustable speed 


the author specifies a field accelerating relay. The 
function of this relay is to prevent the operator from weaken- 
ing the shunt field of the motor too rapidly during accelera- 
tion. The weakening of the shunt field causes the motor to 
take an increased current, and the relay operates in the same 
manner as an ammeter. When the current increases to a fixed 
value the relay closes the contact and increases the field 


strength of the motor momentarily. When the current drops 


the relay opens again, and this alternating closing and open- 
ing holds the field strength of the motor at the proper value 
during acceleration. The operation in this respect is ideal, 
and the relay has filled a long-felt want in many types of con- 
trollers. It has been found, however, that when the motor is 
operating at a high speed and the field rheostat is turned in 
the direction of reducing the motor speed, this increase in field 
strength causes the motor to act as a generator and return cur- 
rent to the line. This regenerative action may be very severe 
if the change in field strength is great. Under these cireum- 
stances the heavy current which flows causes the field relay to 
close the current, and still further strengthen the shunt field 


of the motor, causing an increased current flow. The opera- 


1 Box 8, East Pittsburgh, Pa. 
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tion of the relay in this respect is the opposite to what would 
be required for holding the current at its proper value. 

The detrimental action of the field relay causes sufficient 
harm to more than counterbalance its good effects during ac- 
celeration, and better results can be obtained by omitting 
this field relay and using another device for strengthening the 
motor field during acceleration. 

The author states that motors below 25 h.p. should have 
fuses for overload protection. The company with which I 
am connected is in favor of using overload relays on all sizes 
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of motors, even down to 5 h.p., where such a relay can be 
adapted to the controller specified. The first cost of the relay 
is more than the fuse, but the continual replacing of fuses is 
a running expense and may often amount to more than the 
cost of the relay during the first year of operation. If fuses 
continue to open, there is a tendency to put in heavier ones, 
which is a further objection. Where an overload relay is used, 
it is so easy to reset the relay that very little annoyance is 
caused, and usually the calibration of the relay is left at a 
reasonable value. 

The author states that a graduated dynamic breaking of two 
or more points is necessary on planers and boring mills. 
Tests made with the G. E. graphie recording ammeter on 
planer equipments at the William Wharton Shops, Jenkin- 
town, Pa., showed that the retardation of the planer bed was 
so rapid during dynamic breaking that the ammeter recorded 
little or no difference between a single step dynamic braking 
and a graduated dynamic braking. These tests were made on 
Westinghouse, General Electric and Allis-Chalmers equip- 
ments; the G. E. equipment was of 50 h.p. size, and the others 
were 35 h.p. size. 


THe JOURNAL 
HINE TOOLS, L. C. BROOKS Am. Soc.M.E 


In order to further analyze this condition we made oseil- 
lograph tests on 744, 15 and 25 h.p. motors, both variable and 
constant speed, and with different maximum speeds and volt- 
ages. It was found that the graduated dynamic braking made 
practically no difference at the time of stopping, and merely 
added to the complication, the cost and the size of the control 
equipments. It is further found that a considerable variation 
ean be made in the amount of resistance used in the dynamic 
braking cireuit without affecting materially the time of stop- 
ping the motor. This investigation, which covers a period of 
over two years, has led us to abandon the graduated dynamic 
braking except in special eases where a considerable inertia 
load is stopped and the time of stopping is extended over a 
considerable period. The writer would be very glad to know 
of other tests made in this direction and what results they 
show. It is important to reduce controllers to a minimum 
number of parts, and no refinements which do not pay for 
themselves in actual results obtained should be introduced. 

The safe temperature rise for any apparatus should be fixed 
by the materials entering into its design. The author states 
that the temperature rise on contacts and coils should not ex 
ceed 65 deg. under continuous operating conditions. This is 
high for some classes of apparatus and low for others. Re 
cent improvements in insulation show that magnet windings 
can be operated at 125 deg. cent. actual temperature measured 
by resistance, and give good service over a long period of time 
This comes under Class B insulation in the A.LE.E. rules. 
The temperature of contacts is fixed by the fusing point of 
the material used; if a spring, by the temperature which draws 
the temper of the spring. The contacts subject to arcing, 
such as a line switch contactor, should be made of very re 
fractory material, as the temperature set up in the contact on 
repeated operations is far in excess of any temperature which 
the contact may be subjected to by the passage of the current 
itself. 

In criticism of Table 1, drum controllers we have had on the 
market for about ten years, having one step of starting re 
sistance up to and ineluding 15 h.p., and two steps of 
starting resistance above 15 h.p., and ineluding 35 h.p., 
have proven very satisfactory. Further, we conducted a series 
of oscillograph tests extending over a period of six months on 
several hundred different motors, and we have adopted as our 
standard one step of starting resistance for motors up to and 
including 15 h.p. and two steps of resistance above 15 h.p. and 
including 25 h.p. Above that, we determine the number of 
steps by the motor used and the service conditions. Most ma 
chine tool motors start up light, as it is not the practice to 
start a machine tool with the tool cutting material. The re- 
sistance, however, is sufficient to start the motor under full load 
if the occasion should arise. In the above statement, by the 
resistance is meant that determined by dividing the volts by 
the amperes and adding sufficient external resistance to make 
the theoretical starting current of the proper value. As a 
matter of fact the self induction of the motor reduces the eur- 
rent at starting considerably below this value, particularly 
when the motor starts up at less than full load. This redue- 
tion in the number of starting notches reduces the size and 
cost of the controller, and if the control is rugged enough to 
stand the service it does not materially increase the wear on 
the resistance contactors. There are some types of control 
in which the switches used for short circuiting the starting 
resistance are light, and a larger number may be required in 
order to protect the switches. 

In conclusion, it may be stated that the electrical equipment 
for both motor and controller is being reduced in complication 
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and gives increased durability. For the best conditions to ob- 
tain, the controller should be selected with respect to the motor 
used, as some designs and types of motor require more refine- 
ment in control apparatus than others. It is the business of 
the electrical manufacturer to offer to the machine too] builder 
a complete electrical equipment having a maximum durability 
and a minimum complication. 

The writer heartily agrees with the general statements made 
by the author with reference to the advisability of using elec 
A great deal of engineering work 


tools, 


trie drive for machine 


has been done and investigations made in connection with 
drives of this kind, and it is now universally recognized that 


the individual best this 


motor represents the practice in 
respect. 

A difficulty now encountered in motor application is the 
mechanical one of attaching the motor and controller to the 
machine tool so that it makes a presentable appearance. This 
difficulty is being overcome by the manufacturers of electrical 
apparatus adapting their designs to this service and by the 
machine tool designers obtaining a better conception of the 
electric drive requireménts. A great deal can be done by still 
closer cooperation between the designers of both classes of ma 
ehinery. 

The writer believes in standardizing the requirements as 
much as possible. There is always danger that a rigid speci 
It is bet- 


ter to standardize first on general requirements only, and allow 


fication made may hamper development in the art. 
the manutacturers of electrical apparatus as much leeway as 
possible in working out the details of their part of the equip 
ment. The apparatus described in this paper is a good rep- 
resentation of controllers manufactured by one of the leading 


companies, and in the main is representative of the art. 


H. F. Srrarron 


analyzed in 


presented a written discussion in which he 
some detail the electrical features of the paper, 
and in which was included the following paragraphs: 

Some six or seven years ago the series accelerating switch 
was discovered, and its obvious cheapness and simplicity at 
once suggested that the time had arrived for applying, in a 
broad way, automatic control to motor-driven machine tools. 
Accordingly, about five years ago, a controller was designed 
and built which included a train of series accelerating switches, 
and an operator’s switch, by means of which the motor could 
automatically be started, reversed, or stopped by dynamic 
braking. This controller, in substantially its original form, 
has come into extensive use, and to-day there are thousands of 
them operating successfully on a large variety of machine 
tools. 

The purpose of tool 
it is to inerease production. 


controller is 
In this 
paper the author paints a word picture of a man manipulating 
a drum type or a dial type hand starter, and from this picture 


the automatic machine 


simple and important 


as a base, he passes on to the advantages of automatic con- 
trol. 
vantages mentioned but am eager to put more emphasis on the 
main issue. 


I agree that the automatic controller possesses the ad 


What we are after is to keep the machine going 
Other 
seeming advantages are so in reality only when they yield 
It is true that 
automatic control protects the motor, but that is important 
chiefly because it saves delays; automatic control provides 
stopping by dynamic braking, but that too is important chiefly 
because unproductive time is transmuted into productive ef- 
fort; it is true that the workman is relieved of much mental 


the maximum amount of time and at maximum speed. 


tribute to this principle of increased capacity. 


and physical effort, but that is important chiefly because he 
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does more work. The problem is a matter of manufacturing 
economics rather than engineering technique. 

Mr. Brooks intimates that the automatic controller is not 
satisfactory for lathes and he states that for many uses the 
drum controller has been found to fill the requirements quite 
satisfactorily. I think there are more automatic controllers on 
lathes than on all other machine tools combined. Several of 
the fastest working machine shops in this country are using 
1913, t 


wrote a letter containing 


several hundred such controllers. As long ago as 
R. K. LeBlonde Machine Tool Co. 
this statement: “ From recent tests made in our shop on one 
of our heavy duty lathes, equipped with your controlling de 
vices, we find that we are able to produce 20 per cent mor 
work than can be done on an ordinary motor driven lathe 
These results are directly due to the automatic stopping, start 
ing, and drift positions, and dynamic braking obtained by th« 
use of your controlling devices.” 

I think the old stvle drum controller for lathes is unsatis- 
M. Petty, Electrical 
neer of the Bethlehem Steel Company, are described compara- 


factory. In a recent paper by D Engi 


tive tests made on duplicate engine lathes doing the same 
work and driven by duplicate controllers, the difference being 
an automatic controller in one case and a drum type controller 
in the other. 


Among other that the 


stopping time with the automatic controller using dynamic 


features is mentioned 
braking in the off point, was 8 sec. as against 40 sec. with the 
drum type controller. Mr. Petty draws the following con- 
clusions: 


First. The automatic controller protects the motor from not 
only excessive currents in starting, but excessive voltages 
in stopping. 

Second. It decreases the starting and stopping time, whic! 


would amount to a considerable item when the 


operatio! 
requires frequent stopping. 

Note. The possible exceptions to this eonelusion would be 

that a drum type controller might equal the automatic or 


applications using speed adjustments of 1 to 145 or under 


To Mr. Petty’s conclusion I would add the following points 
First, the drum type controller has the damaging “ pump 
back’ Mr. 


ond, with the drum type controller it is necessary to hunt for 


characteristic which Brooks condemns, and sec- 
the desired speed each time the motor is stopped and started, 
whereas with an automatic controller this best cutting speed is 
maintained regardless of stopping and starting, until it is 
purposely changed to suit the changing requirements of th: 
work. The only advantage which the drum controller enjoys 
over the automatic controller as applied to lathes, is that it 
requires but one spline shaft for apron control, whereas two 
are required for automatic control on very long bed lathes. 

Under the subject of car wheel lathes it is stated that the 
controller panel should include in addition to accelerating con- 
tactors, two dynamic braking contactors. Why not use the 
same contactors for acceleration and dynamic braking, as this 
is easily accomplished ? 

Mr. Brooks says a reversing planer controller should incor- 
porate dynamic braking. It is my belief that the planer motor 
should be reversed by the reverse power method instead of 
being first stopped by dynamic braking and then reversed. 
The point is to reverse the motor in the quickest safe time. 
The quickest reversal is accomplished by having field strength 
at its maximum, armature current of its highest safe value, 
and a minimum number of movements of magnetically op- 


erated switches. To first stop the motor by dynamic braking, 
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means that dynamic braking switches must close and open, 
and in addition the reversing switches must function. 


C. D. Knicut. The trend of the discussion seems to be re- 
garding the relative merits of the drum controller vs. the auto- 
matic, and also the use of automatic control on lathes. 

The drum controller has been in successful use for a great 
many years, and by many is considered an exceedingly efficient 
piece of apparatus. Mr. Brooks in specifying the advantage 
of automatie control states that a considerable increase in the 
output of the machine is obtained, and there is no doubt but 
what in a great number of cases this is so. It stands to rea- 
son that a man cannot operate the drum controller throughout 
the whole day as rapidly as he can the automatic. 

Furthermore, with automatic control the motor comes up 
to the same predetermined speed each time. With the drum 
controller, especially with adjustable speed motors, the opera- 
tor is liable to obtain various speeds at different times on the 
same class of work, due to his not bringing the drum con- 
troller handle to the same point on each cycle of operation. 
With automatic control, including field relays, once the field 
rheostat is set for a certain speed it is absolutely certain that 
the motor will accelerate to that speed each time. 

Another great advantage of automatic control is the ques- 
tion of insuring safety to the operator. By placing push but- 
tons or small enclosed master switches on the machine, the main 
part of the controller ean be mounted away from the machine, 
and whether open or enclosed, it will be out of the reach of 
the operator. I certainly believe that in following the lines 
of Safety First, we will in time have totally enclosed motor 
controlling apparatus. 

Regarding the question of lathe control, there is no doubt 
but what a great many machines have been successfully 
equipped with automatic devices. Where the lathe is small 
and the speed regulating device can be placed on the head- 
stock of the lathe within the reach of the operator, it is safe 
to say the problem can and has been fairly well solved. The 
problems I have in mind are on big lathes where the operator 
may be 10 or 15 feet away from the headstock of the lathe. 
In this case it is necessary to have the speed regulating device 
controlled from the apron of the lathe. There have been many 
proposed methods of doing this, but I have yet to see anything 
which looks like a suecessful solution of the problem. 


H. K. Haruaway. The diseussion of the possibilities of 
electrical control on milling machines, drill presses and ma- 
chines of that character, which are not in the class of auto- 
matic machines in the same sense that automatic screw ma- 
chines are, should open up a very fertile field. There is much 
to be done in the way of developing mechanism for the start- 
ing and reversing of milling machines after the cutting has 
been done, for the releasing of clamping devices, ete. This is 
a subject which our Local Sections might very well discuss 
further. 


H. J. Eperuarpt. <A few years ago, at the Newark Gear 
Cutting Machine Company, we adapted a standard motor and 
starting device to one of our standard machines. The prob- 
lem came up of how to stop the motor when the function of 
the machine had reached its limit. One way was to put a 
switch breaking mechanism, operated by a heavy spring, 
against the main switch and throw it out bodily, with the dan- 
ger of an are forming; but what we did was to utilize the over- 
load switch, by putting a small bell crank up against the over- 
load armature, and the pressure exerted by a fibre button, on 
the end of the bell crank, threw the overload switch and 
stopped the motor. 
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Ratpu E. Fuanpers. Regarding the statement of Protes- 
sor Goss, included in the paper, that in the machine tool of 
the future we shall not see belts, I am aware that up-to-date 
electrical controlling apparatus is provided with current over- 
load, coils and switches; but there is nothing like a slipping 
belt for telling a shop man that there is something wrong with 
the machine. The very best safety device that I know of be- 
tween the lineshaft or motor and the machine is a properly 
proportioned belt, and I wish to put in a word for the belt as 
a prominent feature of modern design. 


E_mer H. Nerr. My attention has been attracted to the 
quotation from Professor Goss’ address. I fear the interpre- 
tation placed on the quotation is hardly correct because a ma- 
chine in which there should be no pulleys, belts or gears 
would surely be something of a problem for a machine de- 
signer to produce. Mr. Flanders has spoken a word for the 
pulleys and belts, and I wish to put in a word for the gears. 
I am in favor of all machine tool transmission having abso- 
lutely positive connections for the main drive and for the feed, 
and of tying up the feed drive with the main drive so that it 
cannot work unless the main drive is in satisfactory operation. 

At the Milwaukee meeting of this Society in 1901, one ses- 
sion was devoted to the subject of electrically driven machine 
tools. At that time an enthusiastic electrical advocate stated 
that in a short time practically all machine tools would be 
driven by electric motors. Nearly fifteen years have passed 
and yet today the proportion of machine tools sold fitted up 
with motors is relatively small. I am inclined to think that 
such extravagant statements as the above, and other similar 
statements which have been made by the advocates of electric 
drive, have done as much as anything else to hinder progress 
in that direction. 

When electrically driven machine tools were first sold, the 
application of motors was made on machines that had not 
been designed with their use in view, consequently the arrange- 
ments were clumsy and cumbersome. The variations in speed 
had to be obtained by varying the speed of the motor or by 
adding to the machines themselves, between the work spindle 
and the motor, additional apparatus for obtaining the speed 
variations. This made the motor drive a very expensive one 
to obtain for two reasons. If the variable speed was obtained 
by varying the speed of the motor, the motor had to be much 
too large for ordinary purposes because at the slowest speed 
the maximum power was required. If mechanical means for 
changing the speed were supplied, a relatively large expense 
was involved. 

A very fine thing has come out of this agitation for motor 
driven machines in that machine tools have been redesigned 
so that it is relatively easy to substitute a motor with sprockets 
and chains for the belt connection, all the speed changes being 
regularly incorporated in the machines themselves. These 
machines which are called single belt drive machines, or con- 
stant speed drive machines, furnish the best solution of the 
motor drive problem. A constant speed motor should be used, 
and by varying the speed mechanically within the machines 
you have the maximum rotative effect at the slow spindle speed 
which is the time at which you want it most. A further ad- 
vantage has been that, by driving the feed works of the ma- 
chine from the constant speed main drive shaft, it is possible 
to vary the spindle speed without changing the rate of feed, 
consequently any feed can be obtained with any spindle speed, 
and the most advantageous spindle speeds and the most ad- 
vantageous feeds can be used on the work in hand. The ma- 
chine thus designed, which as I have stated especially lends 
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itself to the application of a motor, has equally great advan- 
tage when it is used as regularly intended, with a belt drive from 
the overhead works. With a friction pulley on the machine 
for the application of power, and when the machines are de- 
signed, as they are in many eases, with the possibility of re- 
versing the direction of rotation of the spindle by the mech- 
anism in the machine itself, it is possible to drive these ma- 
chines without the use of a countershaft, by belting directly 


from the line shaft to the machine. 
For light machine tools I am an advocate of the group drive 


system rather than the individual drive. By light machine 


tools I refer to those requiring a 3 h.p. motor or smaller. A 
the 


installa- 


great multiplicity of motors such as involved by indi- 


vidual motor drive involves too much expense for 


tion; too much expense for up-keep and attention; too mueh 
lost power. The group drive system in which a motor can be 
applied to a line shaft or to the machines in a particular room 
furnishes, I believe, the ideal electrical arrangement for light 
machine tools. 


In such cases the motors can be of sufficient 


size to run economically and all of the objections which I have 


stated with regard to the individual drive are eliminated. For 
large machines, or for isolated machines whether large or 
small, the individual motor drive furnishes a neat and de- 


sirable arrangement. 

Tue Avutuor. It will be noted that the paper contemplates 
the permanent short circuit of the field rheostat during acceler- 
ation, and, as Mr. James states, the operation of the field ae- 
celerating relay, with proper rheostat connections, is ideal for 
adjustable speed motors. 

Referring to the use of overload relay vs. fuses, there are, 
line 
with 


of eourse, personal opinions as to where the dividing 
should be. This point, of course, comes up in connection 
the operation of a single step starting resistance which was 
advocated up to 15 h.p., as the peak eurrent during accelera- 
tion under these conditions would be considerably over 200 
per cent normal current, and unless the overload relay were 
fitted with a time limit device, there would not be sufficient 
protection to the motor during normal working conditions. It 
will also be noted that the oscillograph tests which our com- 
pany have made indicate that there is no difference in the peak 
current, whether the motor starts with a no-load or full-load, 
the main question being whether or not the motor will stand 
the service. 

In connection with the question of dynamic braking, the 
opinion seems to be universal as to the necessity for this, the 
difference being in the method in which it is applied, and it 
would appear that planers and boring mills especially, where 
graduated dynamic braking is recommended, would come under 
Mr. James’ classification of heavy inertia loads. The ques- 
tion also arises that if graduated braking is required on heavy 
inertia loads, why is it not also desirable in other cases? It 
is very easily proven mathematically that increased torque ob- 
tained by dynamic braking of necessity gives decreased stop- 
ping time, assuming that the dynamic brake resistance is prop- 
erly adjusted to the operating conditions of load. 

The 65 deg. temperature rise recommended on contactor 
coils is in accordance with A.LE.E. rules and U. S. Govern- 
ment standards for this type of appliance. At the present 
time the use of Class B insulation for contactor coils is not 
general practice, although it is a probability for the near 
future. 

In the paper and by various members in the discussion, the 
necessity for codperation between the machine tool builders 
and the electrical manufacturers is very forcibly emphasized. 
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SAFETY CODE FOR THE USE AND CARE 
OF ABRASIVE WHEELS 


Cp~ HIS Code was originally prepared the 

Wheel Manufacturers. It was presented to the So- 
ciety, who referred it to the Committee on Machine Shop 
Practice. This committee carefully reviewed it, 
suggestions involving slight modifications and approved at 


by tbrasive 


made some 


SAFETY DEVICES 


Three general types of safety devices to be used for grind- 
ing wheels, namely: protection flanges, protection hoods and 


protection chucks, are recommended. 


ARTICLE A: PROTECTION FLANGES 
Al 


t\ pe, 


Protection flanges of the double or single coneave 


used in conjunction with wheels having double or 


single convex tapered sides or side, are recommended. 
A2 
in column C, article A9, shall be used. 


Flanges of the sizes shown opposite wheel diameters 


As wheels wear, size 


of flanges, as indicated in column C, article A9, shall be 
maintained. 
A3 New installations of protection flanges for double 


tapered wheels shall have a taper of not less than three- 
quarters (34) of an inch to the foot for each flange, and the 
center of flange shall conform with the dimensions shown in 
column B, article A9. Such flanges shall be of a thickness 
not less than is shown in column D, article A9. 

(4 New of 


tapered wheels shall have a taper of not less than three- 


installations protection flanges for single 


quarters (34) of an inch to the foot, and the center of flange 


shall conform with dimensions shown in column B, article 


A9. Thickness of such flanges shall be as shown in column F, 
article AQ. 

A5 Each flange, whetlier straight or tapered, shall be re- 
lieved or recessed at the center at least one-sixteenth (*/s) 
of an inch on the side next to the wheel for a distance as 


specified in column E, article A9. 
A6 
shall be of steel, or other material of equal strength. 


All tapered flanges over six (6) inches in diameter 
Tapered 
flanges six (6) inches and smaller in diameter may be made 
of cast iron. 

A7 


dimensions and in balance, except flanges which are pur- 


All flanges shall be accurately turned, correct to 


posely made out of balance. Two such are known as bal- 
ancing flanges and are sometimes used to counteract out-of- 
balance condition in an abrasive wheel. 

A8 Both flanges in contact with the wheels shall be of the 
same diameter. 

A9 


wheels where hoods are not used in conjunction therewith, 


Dimensions in inches of tapered flanges and tapered 


are given in Table 1. 


ARTICLE B: PROTECTION HOODS 


Bl Protection hoods shall always be used where practical 
with wheels not provided with protection flanges. Hoods 
shall be designed and constructed of a material sufficiently 
strong to retain all pieces of a broken grinding wheel. 

B2 


periphery of the wheel, and shall be so designed as to leave 


Hoods shall conform as nearly as possible to the 


exposed the least portion of the wheel compatible with the 
work, and shall be of the adjustable type or provided with 
a sliding tongue or similar device, or a method of contract- 


Presented at the 
MECHANICAL 
copies may be 
members 
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ing the rim, for the purpose of closing the opening in the 
hood as the wheel is reduced in diameter, to afford maximum 
protection at all times. 

B3 Protection hoods must be securely fastened to the 


grinding machine. If advisable, hoods may also be fastened 
to the floor. 


ARTICLE C: CUPS, CYLINDERS AND SECTIONAL RING 
WHEELS 
Cl Cups, eylinders and sectional ring wheels shall be 
either protected with hoods, or enclosed in protection chucks, 
or surrounded with protection bands. Not more than one- 
quarter (14) of the height of such grinding wheels shall pro- 
trude beyond the provided protection. 


ARTICLE D: GENERAL SAFETY REQUIREMENTS 
D1 Competent men shall be assigned to the mounting, care 
and inspection of grinding wheels and machines. 
D2 Before mounting, all wheels shall be closely inspected 
to make sure that they have not been injured in transit, 


TABLE 1 DIMENSIONS OF TAPERED FLANGES AND WHEELS 


a Maximum flat spot at center of flange. e Minimum diameter of recess in taper 








b Flat spot at center of wheel. flanges. 
c Minimum diameter of flange. f Minimum thickness of each flange for 
d Minimum thickness of flange at bore. single taper at bore. 
Diam. of 
Wheel in a b c d e f 
In. 
6 0 1 3 8 2 34 
8 0 1 5 5 34 36 
10 0 2 6 ly 4 be 
12 4 4\6 6 8 4 54 
14 4 4h4 8 8 544 % 
16 4 6 10 5, 7 % 
18 4 6 12 3, 8 1 
20 4 6 14 84 9 1 
22 4 6 16 ‘ 1014 1% 
24 4 6 | 18 , 12 14 
26 4 6 20 JA 1344 14 
28 4 6 22 % 14}4 1% 
30 4 6 24 % 16 } 14 








Note:—Where hoods are used in conjunction with tapered wheels and 
tapered flanges the specifications given in article D 12 may be followed 


storage or otherwise. For added precaution, wheels other 
than of the elastic and vuleanite type should be tapped 
lightly with a hammer; if they do not ring with a clear tone 
they should not be used. Damp wheels when tapped with a 
hammer may not give a clear tone. Wheels must be dry and 
free from sawdust when applying this test. 

D3 Grinding wheels shall fit freely on the spindles; they 
shall not be forced on, nor shall they be too loose. 

D4 Wheel arbor holes shall be made 0.005 inches larger 
than the machine arbor. 

D5 The soft metal bushing shall not extend beyond the 
sides of the wheel at the center. 

D6 Minimum sizes of machine spindles in inches for vari- 
ous diameters and thicknesses of grinding wheels are given 
in Table 2. 

D7 Ends of spindles shall be threaded left and right, so 
that the nuts on both ends will tend to tighten as the spindles 
revolve. Care should be taken in setting up machines that 
the spindles are arranged to revolve in the proper direction, 
else the nuts on the ends will loosen. 

D8 Wheel spindles shall be of sufficient length to permit 
of the nut being drawn up at least flush with the end of the 
spindle, thus providing a bearing for the entire length of nut. 

D8a_ Protruding ends of the wheel arbors and their nuts 
shall be guarded. 
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D9 The surfaces of wheels in contact with straight or 
tapered flanges, the surfaces of the flanges in contact with 
the wheels and the wheel washers between the flanges and 
wheel shall be clean, smooth and free from foreign material. 

D10_ Size of straight flanges for straight wheels shall not 
be less than shown by column B, section D12. 

Dll _ All straight flanges shall be relieved or recessed at 
the center at least one-sixteenth (‘/1) of an inch on the 
inside surface of flange for a diameter as specified in column 
C, article D12. 

D12 Dimensions of straight flanges and straight wheels 
used with protection hoods are given in Table 3. 

D13 Wheels shall never be run without flanges. 

D14 Both flanges in contact with the wheels shall be of 
the same diameter whether straight or tapered. 

D15 Wheel washers of compressible material, such as 
blotting paper, rubber or leather, not thicker than approxi- 
mately 0.025 inches, shall be fitted between the wheel and 
its flanges. It is recommended that the wheel washers be 
slightly larger than the diameter of the flanges used. 

D16 When tightening clamping nuts, care shall be taken 
to tighten same only enough to hold the wheel firmly, other- 
wise the clamping strain is apt to erack the wheels. 

TABLE 2. MINIMUM SIZES OF MACHINE SPINDLES 





Diam. | PHicKNess OF WHEEL IN IN. 
= Ee. i? v6 4456| 84 | 1 [1M |129|194| 2 244 244 234) 3 314/334] 4 [ads] 5 
6 4\14 |} 3 1 ‘ g| 34] 34) 84) 84) 34) 84) 84) S412 
7 lb yy! A A . a4 Me | 34 34 4 %/1 l l 1 l 1 
Ss g 544 % 56 4 5 j 4 rep 1 1 1 1 l l L4i1lwils\ 
9 g 54 56 54) 34) {| {| 1 «Ol 1 l 1 14 iligilMilwiiwilsy 
10 84°34 34/84) 34| 84) 34) 841 [LL AM |LM ILM |TM ILM Lie 
2 isgagiag ag) aga ik od lk kL AMIE IEMQ AM AM IEG lI 
14 4%wwKwK1 1 L4g 144/14 )124 144 14144 11 11 11 
16 114 144/114 144/14 11% 14412614414 195 1341194118416 
18 11/114 144 194/126/144 1124 /145/114/194 184 1184 184/174 11% 
20 144 1h 1M) 1 gj 14g 154/194 194 181154 174/175)1% 
24 144/144 144/134/134 113% |194/13%%|1% 12 |2 |2 |2 |2 
26 11g 11g|184/13¢,1%%/194 2 |2 |2 |2 j2%\2u\2% 
30 i%j1%i2 2 2 |2 \2 ley ewlewiersi2%4 
36 2 (24 2% 2% 2% 244 2 2% 2%4'3 } 


D17 Flanges, whether straight or tapered, must be fre- 
quently inspected to guard against the use of flanges which 
have become bent or sprung out of true, or out of balance. 
If a tapered wheel has broken, the tapered flanges must be 
carefully inspected for truth before using with a new wheel. 
Clamping nuts shall also be inspected. 

D18 The work rest must be kept adjusted close to the 
wheel to prevent the work from being caught. Work rests 
must be rigid and always securely clamped after each ad- 
justment. 

D19 (1) A speed of 5000 peripheral feet per minute is 
recommended as the standard operating speed for vitrified 
and silicate straight wheels, tapered wheels and shapes other 
than those known as cup and cylinder wheels, which are 
used on bench, floor, swing frame and other machines for 
rough grinding. Speeds exceeding 5000 feet may be used 
upon recommendation of the wheel manufacturer but in no 
ease shall a speed of 6500 peripheral feet per minute be 
exceeded. (2) A speed of 4500 peripheral feet per minute 
is recommended as standard operating speed for vitrified 
and silicate wheels of the cup and cylinder shape, used on 
bench, floor, swing frame and other machines for rough grind- 
ing. Speeds exceeding 4500 peripheral feet per minute may 
be used upon recommendation of the wheel manufacturer, 
but in no ease shall 5500 peripheral feet per minute be ex- 
ceeded. 
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D20 For elastic, vuleanite and wheels of other organic 


the recommendation of individual wheel manufac- 


turers shall be followed. 


bonds, 


D21 For precision grinding an operating speed of 6500 
peripheral feet per minute may be recommended. Speeds 
higher than 6500 peripheral feet per minute can be used only 
upon recommendation of the wheel manufacturer. 

D22 


sizes of wheels for the peripheral velocities in feet per minute 


Table 4 gives revolutions per minute for various 


at the head of each column. 
D23 
mined correct for size of wheel to be operated before wheel 


Machine spindle speeds shall be tested and deter- 


is mounted, and shall never be changed as a wheel is reduced 
in diameter, except by men assigned for such duties. 
D24 


motor, speed control of the motor shall be 


If a wheel spindle is driven by a variable speed 
enclosed in 
a locked case, or some device shall be used which prevents 
motor from being run at too high speeds. 

D25 


rigid to prevent Vibration, and they 


Grinding machines shall be sufliciently heavy and 


should be 


securely 
mounted on substantial foundations. 


TABLE 3 DIMENSIONS OF STRAIGHT FLANGES AND WHEELS 
A B ( D 
Diam. of Minimum Outside | Minimum Dian Minimum Thickness 
Wheel in In Diam. of Flange of Recess of Flange at Bore 
6 2 ‘ 
s ; 2 5 
Ww > «4 8 
12 ‘ 234 r 
14 4° 
Is t 4 
20 7 ; 
24 s ¢ 
-0 5 8 
28 10 7 6 
) ] 7 a 
D26 No user of wheels shall use on any given machine a 


wheel of larger diameter or greater thickness than specified 
by the machine builder. 
D27 


a man assigned to that duty. 


Wheels which wear out of round shall be trued Dy 
If wheels, not provided with 
balaneing flanges, become out of balance through wear and 
cannot be balanced by truing or dressing, they should be re- 
moved from the machine. 

D28 <A wheel used in wet grinding shall not be allowed 


to stand partly immersed in the water. Water-soaked por- 
tion may throw the wheel dangerously out of balance. 

D29 Wheel dressers should be equipped with rigid sheet 
metal or other guards over the tops of the eutters to protect 
operator from flying pieces of broken cutters. 

D30 


operators where there is danger of eye injury. 


Goggles shall be provided for use of grinding wheel 
They should 
be readily accessible, or better, should be the individual prop- 
erty of the operator. 

D31 
and as free as possible from castings or other obstructions. 

D32 
well lighted, but kept warm and dry. 
tinuously for dry grinding shall be attached to a dust-exhaust- 
Besides protection to the workmen, the dust- 
exhausting system prevents wear and tear on machinery and 
belts. 


The space about the machine shall be kept dry, clean 


Grinding rooms shall not only be well ventilated and 
Machines used con- 


ing system. 
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D33 the 
They shall be stored in dry places and should be well sup- 


Care shall be exercised in storage ot wheels. 


ported on edge in racks. Work shall not be forced against 
a cold wheel, but the work applied gradually, giving the 
wheel an opportunity to warm and thereby eliminate pos- 
sible breakage. This applies to starting work in the morn- 
ing in grinding rooms which are not heated in winter, and 
new wheels which have been stored in a cold place. 

ARTICLE E: 


PRECAUTIONARY SUGGESTIONS 


1 Cone pulleys determining the speed of a wheel should 
never be used unless belt locking devices are provided. 
k2 The maximum size of wheel which should be used with 


given operating speeds should be indicated on each machine. 


TABLE 4 R.P.M. FOR VARIOUS SIZES OF GRINDING WHEELS 
Diam. of Peripheral Speed 
W hee! ir - — — Yeteetetecene 
In 4,000 4,500 5,000 5, 500 6,000 6,500 
l 15.279 17,200 19,099 21,000 22 918 24 SO 
2 7.639 8.500 O49 10,500 11,459 12,420 
5.093 5.725 6.366 7,000 7,639 8.270 
4 3,820 4,295 4,775 5,250 5,730 6,205 
3,056 3,440 S20 4,200 1.554 4,970 
6 2 546 2 856 , 183 3,500 3,820 4,140 
7 2.183 9 455 2.728 3,000 274 3,550 
ss 1.910 2.150 2 387 2.635 2 SHS 100 
10 1,528 1,720 1,010 2,100 2.29 2,45 
12 1,273 1,453 1,592 1,750 10 2,070 
; ol 1,228 1,364 1500 637 1,77 
t IDS 1075 1,194 l 4 1,432 1,552 
S so 957 1,061 1,167 1,273 S) 
a 74 S60 955 1,050 1,146 1,241 
od 604 782 86S 12 O42 1,128 
4 637 716 796 STE 5 1. 
Jt st 661 733 SOG S79 15S 
-5 4¢ 614 683 749 819 S87 
0 Wa 7 637 oo 764 R27 
2 177 7 196 657 716 77 
i 449 in 561 618 674 730 
t 424 4 531 534 637 689 
Ss 402 i O03 553 Ho 6 
1) 82 130) i78 §25 57 621 
42 64 1000 $55 vn) i6 Vl 
i4 17 ‘1 454 477 521 rtrd 
it 32 74 415 4h 198 539 
iS 318 5S 97 435 477 517 
4) 306 44 383 $20 459 497 
2 204 l 369 404 441 487 
{ oS. 18 54 ISO 425 459 
” 27 s07 341 ot 410 443 
sS 264 20% 330 54 396 428 
oo eo 277 319 50 383 414 


E3 Grinding machines should be provided with a stop or 
some method of fixing the maximum size of wheel which 
may be used, at the speed at which the wheel spindle is run 
ning. 

E4 Boxes must be of proper length to provide an ample 
bearing surface, and prevent heating or rapid wear. It is 
important that the bearings be kept well lubricated and 
properly adjusted. Ring oiling devices are recommended, 
amply protected from dust and grit, and box caps should be 
adjustable for take-up. 

k5 For protection against flying chips, ete., plate glass 
in metal frames can be placed just above the grinding spaces 
of the wheels. 


undesirable to 


use a 
glass shield, a leather flap may be attached to the hood and 
adjusted so as to interrupt sparks and dust. 

E7 Table 5 of causes of grinding wheel accidents has been 
prepared by the Independence Inspection Bureau, and by 
their courtesy it is published with this report. 


E6 Where it is impracticable or 
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TABLE 5 CAUSES OF GRINDING-WHEEL ACCIDENTS. (Prepared by the Independence Inspection Bureau of Philadelphia for general distribution. ) 


{ Improper inspection of wheel... ... 


Dropping or striking against some 
object while not being operated.. 


Being forced on improper sized 
re 
| 


Heated spindle 


Only one flange eee 
Cracked wheel (caused | 
Dewsuisascsecuws + Uneven bearing of flanges.. 
} | Flanges of different diameters 
{ 
| } 


Flanges not properly relieved. 


Broken wheels (caused 


a 
"4 
~ 

— 


Compressible washers vee. 


Tightening of nut 


| Hacking of wheel 


{ Screwing wheel on taper arbor. 


Spindle overspeeded............. 


| 
| 


Too high rim speed 
caused by) .......... oo 


| Use of too large wheel for spindle ) 
speed.. 


Catching work between | Improper adjustment of rest 
rest and wheel (caused { 
re aie ak whine Improper handling of work 


Loose bearings 
Bent spindle 


| Out of true (caused by) Loose frame. 


{ Before issued to operator. 


| High spots on flanges 


j 
Ignorance. 


{ Carelessness. 


| Desire for increased cutting. 
| No restriction on use of wheel. 


f 
Overspeed when first set up. 


} Speed increased.... ¢ 
d 


| Too large wheel substituted 4 


| Wet wheel substituted...... ove 


When being mounted. 
During storage ; 
While being mounted..... 
While standing 

Too small bushing. 


| Carelessness. 
" | Horseplay. 


Too large spindle. 
Lack of oil 
| Improper spindle size 
Inner flange not fixed on spindle. 
Careless mounting. 


Tight bearings 





Ignorance. 
Bent or broken flange or flanges | 
Bushings projecting beyond sides of 

wheels es | Improper specifications. ' 
Ignorance. 
High spots on wheels 
Careless Mounting. 
Entirely without relief Improper specifications : 
Diameter of relief too ) Sms ae 
Missing. . 
Too thin. 


Ignorance 


Careleasness 


* | Ignorance 
Too small Glenete Tr. 


Ignorance of mounter. 


Ignorance. 


Desire for increased cutting. 
| Thoughtlessly increasing speed of line shaft 
Desire for increased cutting 
+ Loose shifter. 


| Carelessness 


{ Shifting to small 


Use of cone pulley ¢ pulley. 


: ets ‘ Carelessness. 
Wheel initially too large 
Ignorance. 





Desire for increased cutting. 
Ignorance or indifference 
Wheel of different grain and lower 
recommended speed substituted. 
, > Ignorance or indifference 
Wheel of different shape substituted 


Lack of attention. 


Ignorance. 
> 


Side grinding when rest not designed for it. 


Pushing work under rest Ignorance 


f ‘ 
Lack of attention 


Ignorance 
Lack of attention 
Ignorance. 
Lack of attentior 


Ignorance. 


tough or improper use. Inexperienced men 
Broken wheels (caused | Responsibility of foreman 
by) ....+....+..+.... ? Unbalanced wheel (caused { Wheel standing in water (see under “cracked wheel”’ 
ee PETRA | { Side grinding (see below 
| Wheel untrue. 
| Weakened wheel (caused Wheel standing in water (see above). 
le ab aaa wince wi 4 Side grinding (see below). 
} Hacking wheel (see above). 
? sf 
bo — spindle (caused | Bushing too small in wheel........ ; a 
™ , 4 { Ignorance or indifference 
| DY). «+ -eeeeeeeeeeeeees Wrong spindle used for size of wheel | 
- grinding on im- | Lack of proper equipment. 
proper wheel (caused ) Inexperience of men. 
Sani a0seeudenedeeens Indifference. 
Flying wheel unbroken f | Spindle threaded in wrong direction. ‘ Improper specifications 
(caused by)........++ Mounted so that nut works | Belt twisted so that machine runs opposite to o initial dire sction Equipment incorrectly erected. 
loose (caused by) cu ) Motor reversed SAP EL AP Tre cekxe eam aes 
Ignorance 
Work or dresser hurled Spindle turned end fer snd. ; 
out of workman’s hand{ Caught between rest and| . 
See above. 
(caused by).........- wheel. 


Entire lack of exhauster........... 
seideiaies defective 


Exhauster not provided. 
Exhauster disconnected. 


| (caused by)............ ] Exhauster line not proper size.... | Ignorance. 
| Desire for saving expense. 
| Exhauster line stopped up... Not often cleaned. 
| \ Poorly designed or constructed 


Flying particles of emery, | { No goggles provided. 
inhaled or in eye! Eye protection insufficient } Improper goggles provided. 
(caused by).......... (caused by)...... edema 


Chip guard defective { No chip guard. 
{ (caused by).......... 
\ Chip guard not in use........... 
Flying pieces of broken 
revolving type of dress-; No guard for dresser. 
er (caused by) ...... ‘ 


{ Prejudice. 
\ Goggles not used.............- ax: } 
\ Fear of infection. 


Carelessness. 


{ Broken and not replaced. 
** | Prejudice of workmen. 


Reprinted from “Grinding Wheels’’—Copyrighted, 1913 
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OPERATION OF PARALLEL AND RADIAL 
AXLES OF A LOCOMOTIVE BY A 
SINGLE SET OF CYLINDERS 
BY ANATOLE MALLET, PARIS, FRANCE 


Honorary Member of the Society 


N examination of the principal arrangements proposed 
A for transmitting power to convergent axles without, 
however, increasing the number of steam cylinders, forms the 
subject of the present paper. These various systems of trans- 
mission may be divided into two classes: First, those which in- 
volve elements having rotary motion; second, those which in- 


volve elements having reeiproeating motion. 
'RANSMISSION BY ROTARY MOTION 


This class ineludes gear transmission, transmission by end- 
less chain and transmission by universal joints. 

Gear Transmissions. Although the first use of gear trans- 
missions dates back to the very origin of locomotives, they ap- 
pear to have been first utilized for operating loco- 
radial movement 
in 1838, in a locomotive built at Heath Abbey for 


the Rhymney foundry in Wales. 


motive axles having freedom of 


This locomotive 
was carried on two trucks with two axles each. 
The two trucks could turn so that they were at 
an angle with each other without throwing the 
driving gears out of mesh. 

In 1841, the Baldwin Locomotive Works built a 
locomotive in which the rear axles were driven by 
means of a countershaft and connecting rods, and 
the axles of the front truck were operated by a 
gear transmission located on the longitudinal axis 


ot the 


machine. This locomotive weighed 1315 Pry 
tons and was designed for use on a quarry rail- 
road, but the type was afterward abandoned. 

The French engineer, Tourasse, presented at the Competi- 
tion of locomotive with six 


Semmering in 1851 a design of 


axles, similar to the Rhymney locomotive. It may be seen 
from Fig. 1 that from the cylinders is operated a countershatt 
carrying a toothed gear which engages with toothed wheels 
earried on the nearest axle of each track, these axles in turn 
being coupled to the other axles by outside connecting rods. 
This locomotive was to weigh 60 tons with the water carried 
in a saddle tank on the boiler. The cylinders were 0.50 m. 
(1.64 ft.) (1.97 ft.) stroke; the 
wheels were 1.20 m. (3.93 ft.) in diameter and the heating sur 


(2590 sq. ft.). 


in diameter with a 0.60 m. 
face, 250 sq. m. The power developed would 
have been extraordinarily large for that time, since, according 
to the author of the design, the locomotive was to be able to 
start with a load of 250 tons over a grade of 21% per cent, al- 
though a capacity of only 140 tons was required. 

The Locomotive Works of Winterthur, Switzerland, built in 
1883, for an industrial railroad in the south of France, a loco- 
motive similar to the one just described. It was supported on 
two trucks of two axles each, and weighed 22 tons. It appears 
that this type was unsuccessful. 

The famous Engerth locomotive (Fig. 2), built after the 
Semmering Competition from which no practical results were 
obtained, was at first characterized by the use of gear trans- 
mission for connecting the last axle of the locomotive to the 
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forward axle of the tender. The intermediate shaft, carrying 
the middle toothed gear, is arranged to slide longitudinally in 
its bearings if necessary, to cut out the connection with the 
wheels of the tender. 

Quite a large number of Engerth locomotives were built. 
As a rule, they had six driving wheels under the locomotive 
proper and four under the tender, or a total of ten in all. 
As the gears did not give satisfactory results in actual prac- 
tice, however, they were eliminated and the machine reduced to 
the type ot locomotive and tender with six coupled wheels 
The complicated gear transmission type has long since entirely 
disappeared from practice. 

Within recent years, a locomotive builder in Lyons has built 
some small narrow gage locomotives which are supported on 
four axles—all driving. The three rear axles are coupled by 
external connecting rods, while the front axle, which has radial 
freedom of motion, is connected with the axle next to it by a 
train of gear wheels located in the longitudinal axis of the ma 
chine, just as in the Engerth type. It does not appear, how 


ever, that this svstem has found an extensive application 
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Srx-AXLeE Gear TRANSMISSION LOCOMOTIVE BY TOURASSI 


Be tore 1830, W. N. 


nect not only the axles of the locomotive and tender but also 


James, of Birmingham, proposed to con 


those of the cars by means of gear wheels operated by a longi- 
tudinal shaft running the length of the train and provided 
with ball and socket joints to give them the flexibility neces- 
sary for making the curves. By this arrangement the inventor 
proposed to obtain sufficient adhesion to handle the train on 
grades without recourse to the Blenkinsop rack, and he stated 
that experiments made on a small scale showed that he could 
make grades of three inches in a yard, or 1 in 12. 

There are, in actual use in the United States, locomotives in 
which the axles of the engine and of the tender are coupled to- 
gether by fitted with ball 
sockets. These locomotives are of the Climax, Shay and Heis- 


gears and a longitudinal shaft 
ler systems, which differ from one another in the arrangement 
of the details of 


evlinders. 


transmission and the location of the steam 
These systems are too well known to necessitate 
their description here, but it may be of interest to state that 
Thus, the 
Climax and Heisler locomotives have actually been built in 


sizes of 75 to 80 tons and the Shay locomotives, up to 135 tons. 


they have been used even for very large units. 


Transmission by Endless Chain. The use of endless chain 
for coupling axles which may be thrown out of parallelism 
appears to have been adopted for the first time in 1851, by S. 
A. Maffei, of Munich, in the construction of the locomotive 
Bavaria, presented by him at the Semmering Competition. 
This machine (Fig. 3) had seven axles, driven by two eylin- 
ders The axles were divided into three groups and the wheels 
of each group were coupled by external connecting rods, while 
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the groups were connected by endless chains made of links and 
studs. The engine weighed 68,000 kg. (74.8 tons) with its 
equipment and it was given the first prize at the Competition 
after having satisfactorily passed all the tests. It was said 
that the victory was due only to the very brief duration of the 
tests, and that this locomotive could be maintained in good 
operating condition only by constant repairs to the chain 
transmissions. As a matter of fact, the Bavaria has never 
been reproduced in full or in part. 

The Locomotive Works of Winterthur built a locomotive 
with three axles, the middle one rigid and the two others with 
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ments of the outer axles and the movement of the transverse 
displacement of the central axle correspond. This ingenious 
device appears to have been invented by Percival Haywood, 
who made use of it about 1880 on a small locomotive weighing 
approximately 2.5 tons and running on a 15-in. gage railroad 
having curves of 16-ft. radius. (Fig. 4.) The three axles are 
connected. 

E. P. Cowles applied the same principle, but a different ar- 
rangement, to a locomotive on a quarry railroad in Kentucky 
as shown in Fig. 5 (only one-half of the machine is shown, the 
other half being exactly similar). From the figure it may be 
seen that only the central carrying 
axle of each truck is hollow, con- 
taining a rigid shaft a acted upon 
by the steam cylinders. The other 
axles are coupled by external con- 
necting rods, in the middle of each 
of which is provided a slot in which 
slides the crank pin of the shaft a. 




















The shatt @ is carried on external 
supports and is connected with the 
hollow axle by a central universal 




















joint. 

The inventor utilized the peculiar 
idea of operating both trucks from 
the same cylinders in order to sim- 
plify the general construction of 
the machine. To accomplish this, 








each piston rod was arranged to 
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radial displacement. The two non-rigid 
axles were connected by Galle chains’ en- 
gaging with rim gear sprockets attached 
to the axle by ball sockets. The cylinders 
were located forward, were vertical and 
drove a countershaft which was coupled 
with the axles by the Galle chains. The 











pass through both covers of its 
cylinder and to engage at each end 
with a connecting rod. Due to the 
obliquity ot these connecting rods, 
however, their midpoints of stroke 
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locomotives of standard gage were 16.5 
tons and could handle curves of 11 m. 
(36.08 ft.) radius. This type was not 
built again. 

In the United States a type of small 
locomotive designed to operate over roads made of logs placed 
end to end is sometimes used in lumbering operations. This 
locomotive is set on two trucks and its axles are driven by 
means of Galle chains from a countershaft operated by the 
eylinder. The wheel treads are groove-shaped, fitting over the 
log rails on which they run. It is generally known that Galle 
chains are used on road locomotives, rollers, gasoline locomo- 
tives and certain electric locomotives. 

Transmission by Universal Joints. In this category can be 
placed all transmissions by ball joints. The term ball joint 
applies here to any device involving wheels mounted on a hal- 
low axle, in the interior of which is a shaft that receives the 
power from the steam cylinders and transmits it by means of 
a ball joint, or universal joint, to the hollow axle. On curves 
the hollow axles take the radial displacement while the interior 
shafts remain parallel. The interior shafts are coupled by ex- 
ternal rods in such a manner as to make the converging move- 


? Straight-link roller chain. 











Fic. 3. Locomotive “ Bavaria” By MAFFEI 

did not correspond to each other, and a sliding of the 
wheels on the rails twice in each revolution resulted. This 
difficulty could have been avoided by the use of two pistons in 
each cylinder, one for the forward truck and the other for the 
rear truck, but that would have complicated the machine. 


TRANSMISSION BY RECIPROCATING MOTION 


This class includes such systems as make use of connecting 
rods, equalizers, ete., for connection of the convergent axles. 
The author considers it advisable to eall attention in a general 
manner, however, to the fact that this classification cannot be 
very rigorous because certain arrangements might belong to 
two classes at the same time, owing to the multiplicity of parts 
entering into their construction. 

The mechanisms of this class may be divided in the follow- 
ing manner: Coupling of convergent axles by connecting rods 
located in the longitudinal axis of the engine. these connecting 
rods being either simple or double, rectilinear or triangular; 
coupling by oscillating levers or equalizers; use of a free axle 
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coupled by connecting rods to the converging axles, and coup- 
ling of axles by means of external connecting rods of which 
the length varies with the radial displacement of the axles. 

Coupling by Connecting Rods Located in the Longitudinal 
Axis of the Engine. The use of central connecting rods act- 
ing on spherical crank pins located in two contiguous axles is 
a very simple idea, but there is serious difficulty in passing 
the dead center. This can be remedied in several ways. In 
designs presented for the Semmering Competition, Maffei pro- 
posed to locate, side by side and in the center of the axles, 
two connecting rods acting at right angles on cranked portions 
of the axles. It is easy to see that this solution of the problem 
was not a rigorous one, since the connecting rods are not on 
the axis of the engine, although they are very close to it. A 
certain amount of play had to be allowed between the pins of 
the cranks and the brasses of the connecting rods, which would 
finally result in causing a breakdown of the transmission. 

Thouvenot took up this idea of locating rods on the axis of 
the engine about 1860. He deflected the connecting rods so as 
to bring them back into the axis of the engine, as shown in 
Fig. 6. This arrangement does not appear to possess sufficient 
strength. 

C. Aliges, former engineer of the Cail factory in Paris, de- 
veloped a design for a four-axle locomotive (Fig. 7), in which 
one of the two axles forming the truck was connected with the 
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end of the lever a is connected to the top of an equalizer, b, 
articulated in the middle and having its lower extremity at- 
The 
result of this arrangement is that if, on curves, the axles of 
the truck are displaced, the lower part of the lever 2 has a dis- 


tached by a distance rod to the rear axle, c, of the truck. 


placement in the same direction and to the same amount, so 
taking care of the convergence of the axles. 

The Hagans system was at first considered quite a success 
on the Prussian State Railroads on five-axle coupled locomo- 
tives weighing 72 tons in service, but it has since been entirely 
abandoned. As a reason for this was given the fact that the 
introduction of locomotives with five axles, parallel and coupled 


——_ 











SL LULE LLL 

















idiitidilid 





Fic. 5 Cow res’ Hottow-Axite Locomorive 
by ordinary side rods, has made the complication 
and expensive maintenance of the Hagans machine 


unnecessary. However this may be, we may say 











that this system has probably been supplanted by 
the Engerth system, no doubt one of the most widely 
applied arrangements for operating converging 
axles. 


The Johnstone system, which has been applied on 





several large duplex locomotives built in the United 
States for the Central Mexican Railroads, has also 
Fig. 9 
shows one-half of this locomotive, and the other half 
is entirely similar. 


some resemblance to the preceding type. 


The piston rod (or rather rods, 
since there are three of them, there being two cylin- 











FIG. } 


Haywoop’s Ho_ttow-Ax.Le Locomoriv! 
driving shaft by a central connecting rod and the other with 
the third axle by a like arrangement. 

De Bergues, of Manchester, proposed an arrangement for 
inter-connecting the axles of a locomotive and its tender by 
means of central coupling rods acting on cranks in these axles, 
the coupling rods being driven by vertical oscillating levers. 
This arrangement embodied two similar systems located very 
close to the longitudinal axis, with cranks at right angles to 
the axles. 

Coupling by Oscillating Levers or Equalizers. The idea of 
using oscillating levers for coupling convergent axles was first 
disclosed about 1855 in an invention by Lucien Rarchaert, who 
tried very persistently to realize it. This system has been very 
favorably reported on, but has never been actually used. A 
German engineer, Christian Hagans, of Erfurt, invented an 
arrangement which he applied at first to small locomotives and 
after, with some modifications, to large five-axle locomotives 
with three fixed axles and two axles forming a truck, as shown 
in Fig. 8. The axles of the truck were acted upon by a ver- 
tieal lever, a, oscillated through the intermediary of a longi- 
tudinal rod by lever a’, oscillated by the piston rod. The upper 








ders placed side by side) acts on the middle of a 
lever a, which is vertical when in its normal posi 
tion. The main connecting rod is attached to the 
lower extremity of this lever, while from the upper 
extremity a short coupling rod connects to the top of equalizer 
b. This equalizer oscillates about its middle and operates 
from its lower end a connecting rod to a crank pin set 
at 180 deg. from the working pin of the counter-crank. From 
the figure it is seen that the lever a, to which the piston rods 
are attached, moves always parallel to itself, vertically on 
straight track and at a slight incline on curves. 

Use of Free Axles. The use of a free axle coupled by con- 
necting rods with radial axles appears to date back to the Sem- 
mering Competition. Maffei there presented several designs 
in which the axles of locomotives and their tenders were 
coupled by inclined or triangular connecting rods. A similar 
design (Fig. 10), submitted at the same Competition by a 
Hannoverian engineer, Kirchweger, shows a locomotive carried 
on two trucks having two axles each, the coupling of the trucks 
being effected by an arrangement of this kind. It may be seen 
that there is a connection between the journal boxes of the 
wheel axles and of the free axle. 

The Austrian engineer, Pius Fink, tried to retain in the En- 
gerth machine its original property of total adhesive weight 
by substituting for the gear train an articulated device. He 
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built three locomotives, which were in service for several years, 
but they are not built now. The locomotive had three axles 
and the tender two, as in the Engerth machine. Dredge and 
Stein in England resorted to the use of a free axle and a cen- 
tral triangular connecting rod for coupling the axles of a loco- 
motive with those of the tender. 

The inventor, Rarchaert, to whom reference was made above, 
after having abandoned the system of oscillating levers, de- 
signed an arrangement coming under the present category 
(Fig. 11). This was applied on a locomotive with two trucks 














Kiag. 6 THovuvenot’s LocoMoTIVE witH Rops on Axis 


having two axles each. The 
cylinders operated a free axle 
coupled with the carrying axles 
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the connecting rod. As a result of this, friction and eonsid- 
erable wear is likely to ensue, rapidly producing play, shocks 
and dislocation of parts. None of these systems appear to 
have been utilized practically. 

External Connecting Rods, the Lengths of Which Vary with 
the Convergence of the Axle. In this connection reference will 
be made first to the Klose system, which has been fairly widely 
applied. Fig. 14 gives an idea of this system. It may be 
seen from this figure that the crank pin of the working axle 
carries a kind of rocker lever to two points of which are con 
nected the coupling rods of the other axles. The other two 
points are connected to the extreme axles by a system of con 
necting rods and triangles in such a manner that the econverg 
ence of the axles corresponds to the variation in length of the 
coupling rods. This system has been employed in locomotives 
having a gage of 1.76 m. (5.77 ft.) on the Bosnian-Herzego- 
vinian Railroads and on large five-axle locomotives of the 
Wiirtemberg State Railroads. 

An arrangement proposed by a Brazilian engineer, G. Fret|, 
might also be cited. In this a double horizontal box engages 
with the erank pin of the middle axle and, by bearing on the 


coupling rods of the two other axles, increases or decreases the 














by a triangular central connect- 
ing rod. The pins of the cranks 
had spherical heads. The loco- 
motive was in service on the 
railroad between Fougérés and 
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Vitré and from Orleans to Cha- 
lons. It gave good results, but 
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at the death of the inventor ex- 
periments with it were discon- 2 








tinued. FG. 


The use of a loose axle may be 
combined with that of external 
coupling rods in which are provided slots, and in 
these slots, again, glide the coupling pins of the 
radial axles. An arrangement of coupling rods 
of this type was used in the Cowles system, men- Vand 








7 Awvices’ Four-Axute Locomoriv: 
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tioned above (compare Fig. 5). The Kochy 
system (Fig. 12) also furnishes an example of 
this arrangement. A third example is found in 
the design presented by the engineer Gouin, 
author of the system employing oscillating levers similar to the 
first system of Rarchaert. This model represents a combined 
locomotive and tender with five axles, of which the two rear 
ones form a pivoted truck. These axles are coupled by con- 
necting rods having an open or slotted link in which slides the 
pin of a crank forming the terminal of a free axle. This 
cranked free axle is in turn coupled with the third axle of the 
machine. 

Finally, the well-known designer, Krauss, of Munich, pro- 
posed, in 1893, an arrangement permitting of the operation of 
the axles of a truck by steam cylinders carried on the main 
frame of the engine, as shown in Fig. 13. To accomplish this, 
the erank pins on the driving shaft carry pin blocks working 
in slots in the trussed connecting rods. It may be seen that 
the use of such connecting rods with slots is subject to serious 
objections. Stress is exerted on the crank pin in a vertical 
direction only and, moreover, the pin blocks have on curves a 
periodic displacement in a direction transverse to the axis of 


(2) COMES 
Sere are 


Fic. 8 HaGan’s Five-Axite Locomoriv! 


length of these coupling rods when the middle axle is trans 
versely displaced on a curve. 


CONCLUSION 


In this paper the author has indicated the most interesting 
arrangements, so far as he knows, which have been proposed 
for operating the converging and parallel axes on a locomo 
tive by a single pair of steam cylinders. If he has failed to 
mention any, especially those of American origin, it has been 
done unintentionally and he apologizes for it in advance. 

An examination of these devices gives the impression that 


all of them involve a serious inconvenience, and that all of them 
can operate in a satisfactory manner only when they are in 
vertical play, parallel to the longitudinal axis of the engine, 
i.e., When the latter runs along straight sections of track. But 
such is not the condition on curves where the transmission ele- 
ment acquires a certain amount of obliquity, which necessitates 
the use of pins or spherical parts more difficult to lubricate. 
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This obliquity introduces differences in length and further play DISCUSSION 
between the parts, and this, in turn, leads to shocks and rapid 


wear of parts. Hence the maintenance of mechanisms of this KH. A. AvertILL. It is impossible in a two-c; ‘er | 

kind becomes necessarily more costly than that of the ordinary tive to obtain a tractive effort of 100,000 Ib., as tar as tl 

locomotive transmissions. cylinder is concerned. In view of the limitations of the sat 
Notwithstanding these difficulties, the author believes that factory factor of adhesion and sate weight on each driving 

in view of the ingenuity which has developed in the study of axle, such tractive effort would necessitate the use of x 

this question during so many years and by so many inventors, €? pled drivers. Six-coupled drivers of 60 in, diameter mea 


a driving wheel base of approximately 21.5 feet 






























¢ eS } which would be impossible tor ordinary use, a 
; \_ almost impossible in any case. In this country 
6 4 ra have not quite reached 100.000 lb. tractive eff 
f ~ r 7 
yt . hut we have reached 84,700 Ib., and we have 
reached the 22 ft. wheel base; and the step t 
; a 5+. 100,000 Ib. tractive effort is one that is desired a 
Thy probably will be take There is an importa 
| +-+=~--——-- problem to solve in connection with the ery 
} wheel base required, however, and this paper is 
particularly timely and should receive very close 
= —_ tentior 
Rig. ® One-Hautre or Jouxsroxe System Locoworivy ! via] Is = \ torical a 
it would be hard to predict that a syvstenu ; : ; “x 
a 
may not finally be found combining all the ? ? 


conditions essential to the practical opera 
tion of such a device. On the other hand, 


however, can it not be q iestioned whether re 





searches in this direction are of any actual 
tility to-day when there is no hesitation wit 
regard to coupling directly the largest num 
ber of parallel axles by external connecting 
rods and when there are other perfectly sati-= 


lactory sol itions of the problem based ol a 





different order of ideas? 
As a matter of fact, since 1861 and more 


than fifty vears ago, J. J. Meyer, an eminent 





engineer and author of the first system of ar 


ticulated locomotives which has given practi Fic. 10 Free-AxLte LOCOMOTIVE BY KIRCHWEGER 
cally satisfactory results, wrote the following 
tains larvelv nevative informatiot ao +i canetructions 
In the systems proposed for coupling in a rigid manner in - largel egall i mation, because the constructiol 
whatsoever way it may be, the several axles belonging to two shown are mostly those of tailures. They certainly show how 
diverging trains, the addition of coupling mechanism intro t he problem cannot be solved, and that is very trequently the 
duces a greater complication than the addition of two extra most important yrmation that v sv 
steam eylinders, and the maintenance of these mechanisms, as 
well as keeping the drive wheels rigidly to the same diameter, Cari J. Mi N (written). The excellent paper by Mr. Mal 
will be of greater cost than that of the two extra evlinders and E 4 ¥ 
y let is a valuable addition to the historv of the development of 
the two mechanisms, without taking into consideration the loss sli acep ated sonsincr I : 
in efieiency the locomotive, and one from which references are readily ob- 
tained as to what has been done toward the solu 
tion of adapting driving axles to curves. This 
lem has been under constant consideration 
trom the beginning of the locomotive era to the 


present dav and has occupied many minds. 





Various torms of vearing were among the first 


ee J og Tee Sa means sought to transmit motion from one set 


— a FS 


ee arigeiine 





~~ or group ol axles to another. each set of axles 
oO e capable ol indepe nae tly adjusting itselt 


‘ —,  \ Se . , 
J / to the curvature of the read. This has probably 
™ _ ~ Po _ i Heel the most succeesstul principle, thro ig! the 


range of the numerous designs made for this 





Fic. 11 Racuaert’s Free-AXLte Desicn 
purpose, within the size al d weight of the e1 vine 


What has been said above is all the more true to-day, since, where one set of cylinders could supply the power. 
n addition to the Meyer wuahine, we now have the Fairlie The first application of chain transmission was also made at 
system and the author’s s\stem, which was the last to come an early date, but probably owing to defective or insufficient 
ind which has received it: recent years such important and re- strength of the chain this method was abandoned at the out 
narkable application in the United States, thanks to the energy _ set, although reintroduced at a comparatively recent time. With 
ind skill of American engineers and builders. a more suitable design of chain, a number of log engines have 
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been built and are reported doing satisfactory service. In a 
rougher roadbed they permit greater freedom of the axles 
than do coupling rods. 

Theoretically the most correct method for self-adaptation of 
individual axles to curves, is probably the Haywood idea. It 
does not appear, however, that this can be applied to any but 
light engines, due to the unfavorable manner of carrying the 
weight on the crank axle on the ball connection between the 
frames. It is also a question whether the wheels will run 
steady on a straight track, not being confined by any more 

















Fig. 12) Ko6cuHy FrreE-AXLE SystTEM 


rigid bearings than the single ball in the 
hollow axle. This remark holds good also 
for the hollow axle designs of Cowles, and soning 
Klinn and Lindner. 

The various other designs are not applica- 
ble to modern sizes of locomotives, but have 
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use, as with that type no change in customary construction of 
side rods, pins, ete., is necessary. In the Mallet locomotive, 
all necessary flexibility that may be required on account of 
track curvature can readily be obtained, making it unnecessary 
to consider further the flexible drive. For the reasons given, 
it is extremely questionable whether further research on the 
subject of flexible drive would be anything more than an in- 
teresting intellectual pastime. 

Another reason why such types are not likely to come into 
practical use is that the loss in eflicieney would be greater 
than the loss engendered by carrying 10 to 15 per cent of the 
weight of the locomotive on truck axles. 

The Mallet type answers the same purpose, is more efficient 
and less expensive, and has deservedly established itself as a 


permanent standard on railroads in general. 


G. R. Hexperson (written). To the writer, the most in- 
teresting clause of the able paper by Mr. Mallet is that in 
which he quotes Mr. Mever as considering that the extra com- 
pleation of the various methods of connecting different trains 
ot axles is less desirable than additional cylinders, with artieu- 
lated pipes. It seems that there are other points in favor of 
the additional cylinders, more important than the cost or effi- 
ciency, thermally considered. 

When a large number of axles are operated by one pair of 
eylinders, we have the following objectional features: a Large 
and unwieldly cylinder proportions and parts, ) great loads 


on rods, crossheads, guides and main erank pins, ¢ heavy rods 

















rievertheless served as stepping stones for 
further progress to meet modern demands 
of simple and practical applications; and by 
the introduction of the four cylinders, fol- 
lowed by the Fairlie designs of double swiv- 
elling bogies and further by the application ‘a 
of the compound principle, the Meyer and 
Mallet systems, were brought into existence. 


W. F. Kiesex, Jr. (written). Mr. Mallet 
has given us a most interesting historical 
presentation of attempts to provide a flexi 
ble drive for coupled wheels on driving axles 
which are permitted to assume a radial posi- 
tion. Apparently few of these designs have 
reached the experimental stage and none 
have come into general use. This is suffi- 
cient indication that the probability of the 
schemes are doubtful. The further fact that other solutions 
to the problem, less expansion and complicated, have been 
found would lead to the conclusion that such schemes, as il- 
lustrated in this paper, will likely never be adopted, as their 
only advantage would be that all the axles can be driven from 
a single set of cylinders. 

The weight and size of modern locomotives are so great that 
the cylinder diameters are now as large as road clearances will 
permit. If larger locomotives are built, and some have been 
built, the application of two or more sets of eylinders will 
probably be obligatory. If the number of sets of cylinders is 
increased, the Mallet type of locomotive is the logical type to 


























) bad 


and reciprocating parts, d increased difficulty in lubricating 
the bearings and rubbing surfaces, e greater labor in making 
round house repairs and adjustments. 

When operating on the road, the most objectionable fea- 
ture is found in the loss of headway due to slipping of the 
drivers practically stalling the train on heavy grades, whereas, 
in the Mallet type of locomotive, it is a well known fact that 
the drivers of both high and low pressure cylinders practically 
never slip at the same time. 

Thus, should the high pressure unit slip the wheels, the re- 
ceiver pressure at once rises, stopping the slippage and caus- 


ing the low pressure unit to inerease its work momentarily, 
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thereby retaining at least half of the tractive foree (as the 
throttle need not be closed as in single expansion locomotives) 
and utilizing the steam exhausted from the high pressure 
cylinders with little if any waste. Should the low pressure 
unit slip, then the receiver pressure is reduced, throwing more 
work on the high pressure unit; and the result is the same as 
before, only reduced pressure steam being wasted, and the 
tractive effort is still one half or more as the throttle need not 
be closed. 

The writer considers this one of the most valuable features 
of the Mallet type of locomotive, and believes that this point 
is not given sufficient consideration in ordinarily selecting 
locomotives for heavy drags. 


W. E. Wooparp’ (written). It is opportune that the pres 
entation of this paper coincides with the introduction, into 


this country, of an arrangement which accomplishes in a some- 
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wheels. Thus it may be desirable to equip the first and last 
coupled axle with a lateral motion device, or possibly even the 
first, last and middle pairs of wheels. 

There has recently been placed in service an arrangement 
of lateral motion coupled axle which meets these require- 
ments. It provides sufficient flexibility to admit of a locomo 
tive having a long driving wheel base curving easily and at the 
same time affords a definite resistance against lateral motion. 
This design is in successful operation on a number of heavy 
ten-coupled locomotives on the New York, Ontario & Western 
R. R. and has also been used on a similar class of locomotives 
of unusual weight and power just going into service on the 
Erie Railroad. 

Briefly, the design consists of an arrangement which per 
mits of about two inches total side play of the leading coupled 
wheels and boxes. This lateral motion is resisted and con- 
trolled by a constant side resistance which is obtained through 

the action of the load carried on the boxes. | 
this way, a positive gravity control is obtaine: 
against an initial side motion of the wheels and 


throughout the entire range of this motion up 


J 


to its limit. The side rods connecting this pair 
of driving wheels with the second pair of wheels 
are arranged with ball knuckle joint pins and 
a special design ot sp! erieal crank pin. 


—) -| The principle of applying a yielding re 


sistance to control the motion of the driving 
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what different way the purpose of the various schemes de 
seribed. 

From the standpoint of tracking, the problem of operating 
a long coupled wheel base with a single pair of cylinders 
could undoubtedly best be solved by arranging certain of the 
wheels so that they could deflect radially. However, as clearly 
shown in the paper, this involves mechanical difficulties which 
so far have appeared to be hard to solve or complicated in 
application, at least for heavy locomotives. A practical solu- 
tion would seem to be a compromise construction which per- 
mits of lateral motion of certain of the coupled wheels in a 
plane parallel with the other coupled axles. A comparatively 
simple side rod construction can be used which will readily 
take care of the side motion required. The Zara and other 
similar truck constructions, which have been used abroad, are 
based on this general principle. 

Floating coupled axles, in which an abnormal amount of 
lateral play is allowed to accommodate the curving of the 
wheel base, have also been used abroad and to a limited extent 
in this country. Floating axles with lateral play will cer- 
tainly allow long wheel base engines to pass sharp curves 
easily, but their use is open to the objection that they do not 
contribute any guiding effort to lead the mass of the locomo- 
tive around curves, or to steady it on tangent track until the 
full lateral play is taken up. Moreover, on account of such 
axles being free to move laterally, almost all the flange wear 
comes on those coupled wheels which have normal lateral play. 
The ruling of the Interstate Commerce Commission covering 
allowable lateral play between driving wheel hubs and driving 
boxes, lately made, is also an objection to this construction. 

It is evident that the design of lateral motion coupled axles 
which will best meet the conditions of the case shouid be capa- 
ble of application to any or several pairs of the coupled 


‘Schenectady, N. Y, 


axle having lateral play appears to be fully 

istified by the results of operation so far ob 

tained. Observations oft the engines in service 

show that there is no lateral motion of these wheels on tangent 
track and on ordinary line curves even when the engine is 


working very hard at moderate speeds. The tire wear also 


appears to be about evenly divided between the first and t 
second driving wheels. 

The construction is also applicable to Mallet locomotives, 
thus increasing the number of pairs of coupled wheels in each 


unit with a corresponding increase in tractive power. 


Georce L. Fow er said that all the designs illustrated in 
this paper are intended for easement of wheel pressures on 
curves, and he had made a few investigations of this subject, 
with apparently astonishing results. 

A seeming fact was that the truck leading a locomotive has 
a very material effect upon distributing the lateral thrust. For 
example, in the case of a Consolidation locomotive, it was 
found that on curves the leading truck exerts the greatest 
amount of pressure on the rail, then the second driver, fol 
lowed by the first driver, and third driver and fourth driver, 
in the order named. Running the engine backwards, the rear 
wheel strikes a tremendous blow and the remainder travel 
around the curve without much pressure on the track at all. 

The same thing was manifest in connection with the Penn 
sylvania R. R. electric locomotive, that is, that the leading 
driver on the rear unit was the one that put most of the pres- 
sure on the rail. 

The distribution of the lateral thrust depends, ol course, 
entirely upon the type of engine. The easiest riding engine 
he knew of was the old-fashioned American 8-wheel engine, 
followed possibly by the Pacific, if weight was eliminated, al- 
though in a Pacifie engine with trailing wheel, the pressure 
put on the track by the trailing wheel was invariably much 
higher than that by the rear driver. In this connection, too, 
the pressure of the tender on the track was found to be very 
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light, but strange enough in the ease of the sleeping cars it 
was two or three times that of the locomotive. 

On a Pacific engine maximum single wheel pressures of from 
13,000 to 14,000 lb. were obtained, while a sleeping car would 
give a pressure of 32,000 to 36,000 lb. He had obtained as 
high as 32,000 lb. on a freight car, but this was running on an 
8-deg. curve at fifty miles an hour. 

He thought the speed of Consolidation engines running back- 
ward and switch engines should be limited to certainly not 
more than 20 or 25 miles an hour. Switch engines hauled over 
his apparatus, running dead in the train, had a marked effect 
on the track. 


He said it was of no use attempting to make a mathematical 
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analysis of what happens on curves. The distribution of the 
wheel loads on the lateral thrust is quite different from any- 
thing in connection with the center of gravity. For example, 
in the case of the Pacific Locomotive the greatest thrust is by 
the front truck wheel or main driving wheel, sometimes one, 
and sometimes the other, but the rear driving wheel thrust is 
low, while that of the trailing wheel is very high. 

In regard to the limitation of side motion in the driving 
axle, mentioned by Mr. Woodard, he did not feel that there 
was any difference in a large number of engines, in lateral mo- 
tion on curves, where the engine is apparently laying over 
against the outer rail and all the thrust is put there. Side mo- 
tion on tangent track was apparently a very important ele- 
ment, and an old locomotive with from 1% to 134 in. side 
motion in the journals slides over a tangent track with an ease 
that is perfectly surprising. 

He thought most of the blow caused by a tuned-up engine 
was due more to the track. His own experience coincided with 


THe JouRNAL 
Am Soc M ke. 


that of the Pennsylvania Railroad on the New Jersey & Sea 
Shore Line, to the effect that if you got a heavy blow at a cer- 
tain point on the track, at any speed, or in any one particular 
type of engine, you were apt to get it every time an engine 
passed over that point. Distortion of the track, too, is a se- 
rious matter. 

If there is any limitation in regard to the side play in an 
engine, it should be very liberal. A worn engine does not put 
any greater stress on the track on a curve than one freshly out 
of the shop, and it puts remarkably less stress on the tangent 
track. 

E. B. Karre. Some experience derived from the develop- 
ment of the earlier high speed electric locomotives does not 
conform with Mr. Fowler’s in regard to lateral motion. It 
was found that in the early electric locomotives equipped with 
two wheel guiding trucks considerable lateral motion pro 
duced a hard knock against the track rails when running into 
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or leaving a curve. The low center of gravity accentuated 
the blow and at 70 or 75 miles an hour the cumulative shock 
was considerable, while the same locomotive with the lateral 
motion reduced by hub shims was run up to 85 miles per hour 
without producing a blow against the rails. Unfortunately, 
the locomotive had to be shimmed up so tightly that it would 
not take the short radius yard curves, and other means to 
prevent the lateral rail thrust had to be found. 


Roy V. Wricut asked whether it were possible to provide 
a large enough cylinder on a locomotive to take care of six- 
coupled axles, and C. D. Young asked what were the limita- 
tions to one design. What was the maximum play that could 
be given the front and rear axles? 

W. E. Wooparp replied that he thought this was possible. 
Such a locomotive would probably take a 32 or 33 in. cylinder, 
well under the size of those used on the Mallet engines. He 
did not see any obstacle in the way of our proceeding up to a 
100,000 lb. tractive effort simple locomotive. With a larger 
cylinder the centers would have to be thrown out further, and 
to prevent side vibration the wheel base would have to be made 
considerably longer. 

In reply to Mr. Young, at present we have only one 1% 
in. play on each side, but we could probably arrange for one 
11% in., or possibly more. 


C. D. YounG said that he could see no particular difficulty 
in reaching 100,000 lb. tractive effort in a locomotive other 


than of the Mallet type, but did not believe that the use of two 
cylinders was the only way to do it. It should be done with 
two pairs of simple cylinders, or with three simple cylinders, 
or if two eylinders are designed to keep within the clearance 
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diagram of the right of way, by increasing the boiler pressure 
and limiting the cut-off. In that way the long overhang of the 
main pin which results from the wide spread of cylinders 
would be overcome, as well as cylinder clearance. 

If full 


gear position to a reasonable cut-off, he thought that a boiler 


the evlinders were made large enough to limit the 


could be made which would develop the possibilities of 100,000 
lb, tractive effort with two or three eylin 


ders. He saw no use, however, for such 
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extremely sharp curves, and a large number of locomotives 


of this type were built and were very successful. The original 
engine of this type, as shown in Fig. 15, had six wheels, all 
connected as drivers. The rear wheels were placed rigidly in 
the frame and had inside bearings. The four remaining 
wheels had inside journals running in boxes held by two wid 
and wrought iron beams. These beams were entirely inde 





a locomotive if the boiler could not supply 
enough steam. 

There should be three or four eylinders 
large 


enough to permit the valve gear to 


be so arranged that the maximum cut-ot! 
would not be over 65 or 70 per cent, thus 
making it possible to develop full tractive 
effort at a reasonable water rate. 

The wate 


rate of the two-eylinder « 


gine, working in full gear at 


SCV CG! 


lb. 


al 





eight miles per hour, is about 31 


L.hp. 125 ot 


per 


hour with dex. 


superiie at. 











It the cut off reduced to 50 


the water rate drops to 18.5 lb. 


Is 


per “et 1 
The dit 


lerene i! hole r requirements betwee 
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these two valve 


Likewise, it 


evlinders are used and the boiler pressure is increased a suffi 


gear positions is evident. two 
cient amount to limit the cut-off to 50 per cent, corresponding 
be 
cerned, but with such an arrangement, some special provision 


should be 


with the two-evlinder locomotive. 


results would obtained, so tar as the water rate is 


c¢on- 


made in the valve, or by a special starting valv 


Ss. M 


the author’s historical account of the development of the dif 


VAUCLAIN (written). I have read with great interest 
ferent systems of radial axles on locomotives operated by a 
single set of cylinders. 

Mr. Mallet’s paper covers only the use of transmission 
adapted to eurving when such a transmission is driven by 
steam cylinders. Electric drive lends itself to the use of radial 
trucks without serious complications, and the various systems 
employed both in this country and abroad have been described 
so frequently that a further deseription will be of no special 
nterest. 

In 1842, Mr. Baldwin took out a patent on his 6-wheel con- 
ected locomotive in which the four front drivers were com- 
bined flexible 


idapted to use on American roads then existing, which had 


in a truck. This locomotive was especially 
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pendent of each other and the pedestals tormed in them were 
bored out eylindrically for the reception of cylindrical boxes. 


The engine frame on each side beam, 


was directly over the 
and a spherical pin from the frame bore in the socket between 
the beam, midway between the two axles, so that the operation 
ot the 


beam was similar to the parallel ruler. A half plan 


of this truck is shown in Fig. 16. The coupling rods were also 
made with eylindrical brasses. 


This design was subsequently modified into an 8-w 


eel con- 
nected locomotive, shown in Fig. 17. In this arrangement bot! 
pairs of drivers are rigid and connected to the boiler and 
steam machinery. The wheels of the front truck are con- 
nected by side rods to the drivers and the truck frames are 


pivoted under the engine frame to obtain a parallel movement 


e axle when on curves. This lateral movement is poOssi- 


ble sinee the axle jour: als and the rod brasses are evlindrical 
in their boxes. 
Fig. 


to a shaft driving a gear, which in turn drives truck wheels 


18 shows a design in which one driving wheel is coupled 
of smaller diameter. The truck is adapted to curves in the 
same manner as that previously described. 

Fig. 19 shows a motor car with a compound engine in which 
the driving trucks are pivoted and steam is admitted to the 
cylinders through the carrying bearings. The boiler rotates 
in the body of the motor car as the driving truck accommo- 
dates itself to the curve. The rear truck in this arrangement 
is simply a earrying truck 
was built in 1897. 


The foregoing are by no 


and is not driven. This locomotive 


means all of the American designs 


of locomotives with radial axles, but they serve ft 


) show 


dif 
ferent solutions of the problem, all of which have been in sue- 
cessful operation. 


F’. J. This 


the information contained in technical literature extending over 


COLE (writte paper makes readily availabl 


many years regarding the most interesting arrangements which 
have been used or proposed for parallel driving mechanism ar 
ranged for operation by two cylinders, having all the weight 
available for adhesion, with the advantages of radial axles for 


traversing sharp curvature. 








It is probable that such designs, with the exception of geared 
locomotives, similar to Shay, Climax, ete., attract much more 
serious consideration abroad than in this country. It is signifi- 
cant, however, that few, if any, of these locomotives are now in 
operation, the inherent difficulties and complications probably 
being so great that they more than offset the advantages gained. 
They have also been superseded by designs having more than 
two cylinders and in which the necessary radial action is ob- 
tained by swiveling trucks, such as the Fairlie and Pechot. 
Usually such engines are built for slow service on roads with 
heavy grades and sharp curvature. The use of four cylinders 
is often more economical, all things considered, than the com- 
plication incident to special forms of radial axles. 

The author, in the invention of the locomotive which bears his 
name, has done more to render unnecessary such designs (ex- 
cept geared) than probably any other man, These Mallet or 
articulated locomotives, as is well known, are adapted to the 
widest possible range of service. Originally they were intended 
for military use for very narrow gauges and extremely sharp 
curvature, the track following the natural undulations of the 
ground with but little grading. At the present time in this 
country, we see their very highest form of development in haul- 
ing the heaviest tonnage trains in the world, such for instance, 
as the 2-8-8-2 type for the Virginian Railway, having a tractive 
power of 115,000 lb. when working compound and 135,000 |b. 
when working simple for short distances; it has a weight of 
481,500 lb. on drivers and 542,500 Ib. total in working order. 
It is probable that even these figures will be exceeded in the 
near future. 

We see again modifications of this design in the Triplex, 
which is a triple articulated compound, with the weight of the 
tender utilized for adhesion. Such locomotives are suitable only 
for very slow service because of their boiler or steaming limita- 
tions. 

Engines of this kind operate with the axles of the front en- 
gine substantially radial to the track. They can be built in all 
designs from 0-4-4-0 to 0-10-0 or 2-10-10-0 and many other in- 
termediate modifications of arrangement of trucks and driving 
wheels carrying either all the weight on the drivers or provided 
with leading and radial trailing trucks suitable for the road 
conditions under which they operate. I agree, therefore, with 
the author that it seems unnecessary to consider seriously many 
of the designs shown in the paper. 

Five-coupled engines, having leading and sometimes trailing 
radial trucks with lateral play in the front and occasionally in 
the rear driving axles, can be operated successfully on sharp 
curves. It is better practice to use some form of gravity or 
spring resistance in axles having much lateral play in order to 
distribute the flange wear. Whether for safety these axles actu- 
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ally require centering devices or control, depends upon the 
speed and other conditions under which the engines are oper- 
ated. Such devices are now available in simple form, which 
operate successfully. It is only in heavy grade service that 
locomotives having all the weight on the drivers can be op- 
erated satisfactorily. The horsepower in such service is rela- 
tively small, therefore the steam requirements are not so ex- 
acting. For fast service, in order to get sufficient boiler capae- 
ity for conventional types of locomotives it has been found 
necessary to carry a certain portion of the engine on leading 
and sometimes on trailing axles, not only to provide for the 
guiding of the locomotive on curves, and therefore to make 
the operation safe, but to permit the construction of a boiler 
of sufficient size to provide the steam required. 


W. F. M. Goss said that from our study, experience and 
understanding of the general problem, it would appear that 
the developments described in the paper are not of great prac- 
tical value. Our experience seems to have passed the stage of 
development with which Mr. Mallet deals. The fact is, how 
ever, that we can never tell what the next step will be, because 
we can not predict the conditions that are to govern it. It is 
perfectly clear, for example, that the chain transmissions 
shown in these designs were destined to failure at the time 
they were employed, for in that day chain drives were crude 
things; but it is equally clear that if for any reason we should 
desire to-day to couple up locomotives with chains, we could 
do it successfully because practice in chain gearing has passed 
from an experimental stage to one of great refinement. 
Changing conditions, therefore, emphasize the profit to be 
derived from study involving the historic development of 
mechanisms. I regard the masterful presentation of Mr. Mal- 
let as a contribution to our Proceedings of high value. 


THe AvuTHOR was unable to present his paper in person, but 
it was presented by E. A. Averill, Mem.Am.Soe.M.E., who also 
contributed to the diseussion. A letter written by Monsieur 
Mallet and received subsequent to his manuscript ineluded the 
following paragraph which, he said, established a very clear 
case of priority in favor of an American designer: 

The author wishes to recall here that probably the first case 
of transmission by convergent axles on a locomotive from a 
fixed steam cylinder by means of a connecting rod loeated in 
the longitudinal axis of the engine, is to be found in the loco- 
motives built in 1832 by Horatio Allen for the South Caro- 
lina R. R. In this engine the main rod had a vertical jointing 
with a small stub end and large head spherical journal, so that, 
on curves, it lent itself to an oblique action on the central arm 
of the axle. 
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FOUNDATIONS 


BY CHAS. T. MAIN, BOSTON, MASS. 


Member of the Society 


TER the loeation of a plant has been decided upon, al d 
the site selected, a sufficient number of borings should 


tM ade or test pits sul k to determine the character of the 


soil and its bearing capacity. Such exploration will reveal 


whether the site is suitable or whether the cost of foundations 


\ | m excessive, If the site is found suitable, the know] 
edge of the underlying soil or rock is necessary for the proper 
and economieal design of the foundations. 


e borings are made tor the purpose ot determining at 


vel firm soil is to be reached, if at all; the thickness of 
any stratum of firm soil; the eharacter of the underlying ma 
terial: the level of the ground water; whether piles will be re- 
quired and the probable length of the same. 

It is of great 


importance to support all structures on a 


stra ot soil below silt or peat. If the structure is to be a 
eavy or an important one and it is found necessary to use 
piles, some of the borings should be carried to bed rock, if 
possible, and dry samples ot the soil should be taken every 
lew teet in depth. The samples should be examined as soon 


as taken, as the moisture in them evaporates and their char 


acter changes rapidly. If uniform conditions are found a few 


widely seattered borings will be suflierent, but where the 


con 
ditions vary a greater number should be made. A deseription 
of the processes and values of borings is given later 

If it is found necessary to drive piles, test piles should be 
Piles should be tested by 
loading until marked settlement takes place and careful read- 


driven and careful records kept. 


ings should be made before and after each increment of load. 
If possible loads should be allowed to rest at least 24 hr. after 
each increment, exeept the final load which should remain on 
at least 48 hr. unless a failure of pile or testing platform pre 
vents All test piles should be pulled, whether load-tested or 
not, to determine their condition and suitability for the work. 

From the accumulated data obtained from borings, test pits, 
test piles and from pile loading tests, it will be possible to 
select working loads for the piles suited to the building to be 
supported. In general the working pile values should have a 
factor of safety of not less than 215 based on a load produe 
ing “x. in. test. 


total settlement by However, it may be desi 


rable to select a working load based on allowable settlements 
1 


its 


working or ultimate settlement are all to be fixed to suit the 


such as in. to 4% in. The values of the factor of safety and 


class of strueture to be supported. 


Buildings which are to contain moving machinery or deh 
cate instruments would naturally require piles with fairly 
large factors of safety, while in cheap one-story structures for 
storage purposes the safety factors could be much lower. 
Where piles are not load-tested, the values given by the Engi- 
formule 


neering News formule can safely be used. These 


are: 
For a pile driven with a drop hammer 
2WuH 


S+ 1 


P = 


For a pile driven with a steam hammer 
2WH 
S+ 0.1 


P = 


Presented at the Annual Meeting of THe AMERICAN SoOcreTY oF ME 
CHANICAL ENGINEERS, New York, December, 1915 Pamphlet copies 
without discussion may be obtained; price 10 cents to members; 20 
cents to non-members 


FOUNDATIONS, CHAS. T 


MAIN 135 
In which 
of sate load in lb. 
i weight of hammer in Ib 
i fall of hammer in ft. 


penetration or sinking Im in under the last hlow 


lest pits should be sunk for determining the level of the 


ground water and for making a study of the soil for a reason 


able depth more 


accurately than ean be done with borings. 


soth the maximum and minimum levels of the ground water 
should be determined, the maximum for obtaining the hydro 
statie 


head on 


waterproof basements and the 


minimum tor 
finding the safe level for cutting off wood piles or to deter- 
mine if it will be better or cheaper to use concrete piles. 


When the structures are of any considerable magnitude and 


piling is unnecessary, tests should be made to determine the 
hearing capacity of the soil to insure the maximum economy 


in design. Having ascertained the condition of the soil and 
decided that piles are not necessary, and having also decided 
upon the maximum pressure to which the soil is to be sub 
jected, the widths of foundations can be determined from the 


estimated loads. 


Solid ledge forms the securest support for foundations, pro 
viding it goes all round the building. Part 


ledge are apt to cause unequal settlements. 


earth and part 
The ledge, if un 
even, should be leveled off and, if on a slope, cut to form steps 
to give an approximately horizontal surface. In going from 
rock to earth, the footing courses of the foundation should be 
spread out to a greater width on the soil next to the ledge, 
gradually narrowing into the regular width for earth founda- 
tions. If there should be any unequal settlement, it will be 
spread over a greater length of the superstructure and prob 
ably save cracks in the walls which might otherwise occur at 
the junction of earth and rock. 


Hard 


Gravel end sand are also good when kept dry. A 


gravel or hard 


ledge 


stratum ofl 


pan is quite as® desirable as 
6 to 8 ft. of hard-compacted and well-cemented material, even 
it underlaid by softer material, is usually safe. With dry sand, 


this stratum should be double the thickness. 


Clayey soils are somewhat treacherous. Upon exposure to 
the air they dry and crack, and exposed to rain they become 
semifluid or expand. With this soil it is best to open only a 


small portion of the trench at a time and quickly fill in behind 

With buildings used for industrial purposes, there is usu 
ally more or less vibration caused by machinery in motion, and 
the loads earried by the foundations should be less per square 
foot of bearing material, or less per pile, than in buildings 
which are not subject to such vibration. On soft clay or run 
ning sand confined, the pressure should not exceed 15 to 1 ton 
per sq. ft.; medium blue clay, whether or not mixed with fine 
sand, 1 to 2 tons; hard clay, 2 tons; compact sand and gravel, 
2 to 3 tons; hard pan, 5 to 6 tons per sq. ft. Under favorable 
conditions of soil and use of building, these loads may be ex- 
ceeded. 

In any building with a uniform firmness of earth under it, 
the area of foundations for walls, towers, piers, and other por- 
tions of the building should be in proportion to the pressure. 
The loads on the outside walls may be a little lighter than those 
on the piers. In case the soil should vary considerably in one 
portion from another, the areas supporting equal weights 
should be changed to correspond with the soil. In this way 
unequal settlements are avoided and the most economical strue- 
tures of approximate uniform strength obtained. 

Where there is unreliable soil, piling must be resorted to. 
If firm earth cannot be reached by the bottom of the piles, the 
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supporting foree is friction alone. If there should be an un- 
derlying firm stratum, even at such a depth that excavation 
would be too expensive and sometimes impossible, but. still 
within the reach of piles, then piling can be used with good 
suecess. 

Where wood piles are properly driven, that is, not broomed 
or broken, the bearing capacity of the piles, when driven into 
sand, usually shows under the test loads a slight increase over 
that indicated by the Engineering News formula; but those 
which have brought up hard and have been crippled will show 
a much less capacity under the test load than was indicated by 
the formula. 

From tests recently made on wood piles embedded in me- 
dium and stiff clay on the site of the new buildings for the 
Massachusetts Institute of Technology, it was found that for 
about each 5 ft. of embedment of the pile in clay, 1 ton value 
could be added to that given by the Engineering News form- 
ula for drop hammers. 

Spruce or similar soft wood piles without iron points, driven 
with drop hammer, should be used cautiously where there is a 
hard crust of gravel or sand overlying clay. Oak piles with- 
out iron points will usually penetrate the hard ground and 
come practically to a standstill without material injury. Any 
wood pile which is to depend largely upon point bearing for 
its value should be of oak or southern pine. 

When piles are driven through a hard fill and an interven 
ing layer of peat, silt or mud, to the hard sub-seil it will be 
necessary to reduce the value given by the formula as it con- 
tains the values of the hard fill above the intervening peat. 
This value can be approximately corrected by subtracting the 
value shown when driving in the fill or a conservative value 
assumed after comparing with other piles passing through no 
complication of strata. 

Unless Batter piles are used, it is necessary to drive tar 
enough into the solid material to give stiffness to the struc 
ture against vibration, especially where the fill above is soft. 

Conerete piles should be used where the distance to good 
bearing material is great, where wood is searee or the ground 
water low. Considerable expense may be saved in the foun- 
dations under the latter condition. 

The three kinds of material commonly used in foundations 
are dry rubble masonry, rubble masonry laid in mortar and 
concrete. Dry work is unsuitable for industrial buildings. 
Stone laid in cement mortar with bedded joints is very satis- 
factory and should be used where there is an ample supply of 
stone at a low price. Conerete is most commonly used and is 
usually the most convenient material to handle, and under or- 
dinary conditions it can be used at the lowest cost. 

A foundation for a chimney and other isolated structure 
having a small base and heavy pressure should be carried to 
the lowest depth to which it would be necessary to go with any 
other work reasonably near it, since if it is on sand there is 
a liability of undermining it. 

The preceding is a very general consideration of the subject 
only, and the second part of the paper is devoted to more ex- 
tended descriptions and data regarding testing soil, excava- 
tions, structures, stability of foundation walls, specifications 
for concrete, mixing concrete, placing conerete, forms, surface 
finish and foundations for piers. The following paragraphs 
are taken from this part. 


TESTING SOIL 


Wash Borings. These are made with the aid of a tripod, 
iron or steel casing, drill rod, hose, force pump, bucket, ete. 
The tripod used to support the casing and drill rod usually 
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stands 12 to 15 ft. high. The easing is usually made of heavy 
) 


pipe, 2 to 25 in. internal diameter, and inside it works a 
heavy hollow drill tube or rod, 1! in. to 1%4 in. outside diam 
eter. This drill rod is fitted at the bottom with a chopping 
bit having openings in it for the water jet, while the top is con 
nected with a water hose and force pump, the latter usually 
double-acting. In action, the water is forced down throug! 
the drill rod, jetting through the holes at the chopping bit and 
carrying up the loosened material in the annular space between 
the red and case. 

Test Pits. Test pits furnish the opportunity ot observing 
the character of soil, its degree ot compactness, amount of 
moisture, ete., but to be of tull value they should be carried 
well below the level of the bottom of the foundations. hh 
cases where the strata change with the depth, a test pit gives 
no sure indication of the soil below the foundations unless 
carried deeper than the level of the footings. 

Test Rods. Testing soil with a rod is an unsatisfactor 
method and cannot be relied upon to give aceurate informa 
tion except in a limited number of cases. In a homogeneous 
material, not too hard, the method is valuable in determining 
the constancy of varving density and resistance. 

EXCAVATION 

Work on toundations consists of exeavation of earth or rock, 
including shoring, sheet piling, or coffer dams, and a struc 
ture of stone, concrete, brick or timber at the bottom of the 
excavation, including bearing piles. In nearly all cases the 
expense ot exeavation will increase with the hardness of soil 
and inconvenience tor working; but if the excavation is 1 
sand or soft earth, with considerable water to contend with, the 
cost is largely increased by the necessary structures for i 
closing the exeavations and sustaining the banks. 

Earth is hard in proportion to the amount of cementing ma 
terial which it contains and its temporary stability also di 
pends on the amount of this material, while its permanent sta 
bility depends upon the friction of the particles on each othe 
The disadvantage of hardness for exeavation 1s offset in many 
cases by the advantage of the self-sustaining power of the ver 
tical cut for a time sufficient for the work on the foundation 
to be completed. If a vertical cut is exposed for a long time 
to the weather, it may become dangerous. The effect of a1 
excess of moisture, freezing and thawing, or drying out is to 
crack off the bank and gradually to approach the natural slo 
of permanent stability. If the time required to lay the foun- 
dation be very long, or the weather unfavorable, it nay become 
necessary to shore up even in firm earths, but in a much less 
expensive manner than in material which has a tendency to 
flow. 

Usually, in working in clean sand or gravel below a depth 
of 5 to 6 ft., shoring may be done by laying in planks hori- 
zontally along the sides of the banks, putting in vertical tim- 
bers or planks at short intervals and opposite each other, and 


bracing between them. Even with this sort of shoring, it is 
well to make it secure, so that no braces or other pieces may 
drop out and injure any person or perhaps cause a slide. 

When sand containing water, or soft clay with running wa 
ter, is encountered, the saving of soft excavation is entirely 
absorbed by the expense incurred in sustaining the banks and 
preventing damage to any adjacent buildings. Sheet piling must 
be used here, which consists of planks or timbers driven closely 
together and of a thickness varying from 2-in. plank to large 
timbers, according to the depth, pressure, and soil. Four-in. 
plank is about the thickest used in ordinary work. Three to 
6-in. plank should be grooved on edges, the grooves to be filled 
with splines. 
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Coffer dams are built for the exclusion of water while work 
is being done. The kind employed depends upon the nature 
and extent of the work and the strength should be somewhat 
in proportion to the amount of damage or delay from failure. 
As the space and amount of puddling material are usually lim 
ited, the best and usual form will be a bank of puddle inclosed 
and supported by a row of sheet piling on each side. Experi 
ence has shown that 4 to 6 ft. is suflicient for the puddle to 
exclude the water; but unless the dam is supported independ 
ently, its width must be in proportion to the depth of water, 
(iood timber should be 


so that it will not be overturned. used 


here as in ordinary sheet piling and tor the same reasons. 
Where there is room, a bank of sand against the inside sheet 
ing Will assist in supporting the dam. 

Bag 


dams can be 


Dams. Where the depth ot water is not great, bag 


used to advantage. They can be cheaply and 
quickly constructed and in some cases are almost indispensable. 
Chey ean be used for shear dams for turning water away from 
foundations, where sheet driven, 


especially piling cannot be 


for repairing breaks’ in banks and tor many other purposes. 


| nev are made trom strong empty ceme nt bags or gunny sacks 
tilled with sand or other suitable material and securely tied and 
ce posited in the place where they are to be used. 


Pilin J. 


reached economically by the 


Where the depth ol good bottom is too great to bye 


foundations, approximately 10 


or more, it becomes necessary to use determina 


piles. The 
tron of the Ivpe ol piles depends lon local conditions. It if 


‘ 


1s necessary to spread the load over as much area of the under 
lving land stratum as possible, wood piles should probably be 
used. If it is not necessary to spread the load, a fewer num 


ber of concrete piles with higher bearing value can be used 


It the 


much more economical to use concrete 


vround water is comparatively low down, it may be 
piles and earry the foun- 
dations dow to the ground water level. than it would be to 


sé wood piles. 
STRUCTURES 


Of the structures at the bottom of the excavation there are 


many forms and kinds. Those most commonly used are con- 


erete stone laid in cement mortar or bedded rock, stone laid 
with outside joints pointed and then grouted full, and stones 
laid dry. 

As there 


is a constant vibration, the few bearing points of the stone, 


Dry rubble work is unfit for industrial buildings. 


when laid dry, will get worn off and thus cause slight settle- 
ments, which, though perhaps not unsafe, might lead to an 
noying eracks. 

he cheapness of suitable building stone in some localities 
will sometimes made it desirable to use stone for the founda- 
tions. Stone laid in cement mortar, with bedded joints, is the 
surest kind of stonework. With grouted work there is not that 
surety of filling all the joints. Grout, when made thin enough 
to run freely, takes a very long time to set and strengthen, 
and never attains the strength of cement mortar. The sand is 
liable to settle away from the cement, thus making the final 
strength variable. Old foundations laid dry may be greatly 
strengthened by pouring in grout, and pinning them up. The 
more recent method of forcing grout into old work is used with 
great satisfaction in many cases. 

Concrete, plain and reinforced, is now used almost exelu- 
foundations 


sively for all kinds of owing to its economy, 


availability, suitability, ease of handling and rapidity of 


construction and strength. It should be made according 


to proper mixed and 


laid. 


specifications, and be properly 
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FOUNDATIONS FOR PIERS 


Foundations for piers which support columns are subject to 
more shock than foundations tor the side walls, and tlhe oof 
vs in buildin vs wl if h eo tain machinery \ ch ca i“ 
ibration should be ample, so that there 1 he settlem 
In some eases the tooting course 1s made continuou tiie 
ll length of the building. If built of concrete the locati 
of the jomts should be predetermined ; they should be DO 
halt way between column centers and not over 20 
Where the bays are large, reinforced footings can be 
s probably safer and more convenient tor constr I 
design independent piers of liberal area and low soil pressure 
suited to the load and soil 
The piers above the tootings may be ot concrete r brie 


isually now of concrete If of brick thev should be good i? 
burned brick laid in cement mortar and capped with stone 
or cast iron. The pressure should not exceed 15 tons per s 
ft.. and as the height increases the area should he crease 
for stiffness 

With piers or other footings of conerete. built stens 
the horizontal lap should not exceed the thickness the 
step 


DISCUSSION 


M. NM. L pSON presented a vritten «dis 


stated that, in his experience, On most sites where the rople. 
{ 


ot foundation is serious, it is difficult to use the intormati 


borings niess tie isc lOos¢ f sup 


Irom either wash or dry 


stantial bearing stratum. The 


reasons tor this are many. D 


in general are due to the inability of the average engi 


determine from a physical examination of a small sample 
the soil what safe bearing strength it has, or what friect 
square foot of pile surtace may sately be imposed 

Many engineers of wide experience are reluctant to pla 
heavy structures on a site where rock, hardpan, or stiff el: 


cannot be reached, and Treque ntly valuable real estate remains 
undeveloped because engineers have not been able to find 
good bearing soil within economical reach of the surface 

The idea of carrying heavy monumental buildings or costly 
steel structures on the friction of piling has not until recent 


been accepted as good engineering and there is at 


practice, 


the present time a large school as vet unwilling to subseribe 


to the assumptions on which the principle is based. Piling 
is usually coneeived of as a means of carrying the loads from 
the surface of the excavation through a soft material to a sub 
stantial underlying base. It is therefor 


told that the 


Treque ntly a shock 
to be piles supporting certain structures hav 
their points in a material of no greater density and frequently 
ot less density than the material which surrounds their butts 

The engineering prejudice against all friction pile founda 
little 
literature on the allowabl 


tions 1s more or less justifiable, since information is 


available in engineering friction 
per square foot of pile, and unless the individual has had a 
wide experience in driving various kinds of piles in all chara 
ters of soil, it is quite impossible to safely predetermine thi 
length or the proper pile for the work. 

A large percentage of piling work is done in ground whic! 
does not have any substantial lower stratum to which the point 
of the pile can reach. This means that the pile must support its 
load by friction. The amount of friction per square foot of 
the surface of the pile is dependent variables, 
namely, the taper of the pile and the character of the soil suz 


upon two 


rounding it. Given the same soil, the surface friction in 


creases as the taper increases. This is due to two causes 
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a The greater the taper, the greater the tendency to compress 
and inerease the density of the surrounding earth, since a 
tapered pile subjects the surface of the ground to the maxi- 
mum initial pressure and thereby overcomes the tendency of 
the earth to heave around the pile. The density of the un- 
derlying material is thus greatly increased. It is obvious that 
a heaving of the soil releases the interior compression, which 
in turn reduces the surface friction. 

b A unit area on the surface of a tapered pile naturally 
has a greater vertical component than the same unit on the 
surface of a straight pile. In the latter instance the vertical 
strength can be no more than the shear of the earth, while in 
the former the compression strength of the earth becomes a 
material tactor. 

The above statements are based on the assumption that the 
type of pile used conforms to the essentials of a frictional pil- 
ing member, and may be tersely expressed as follows: 

(1) The form which acts as a penetrating element or the 
pile itself must not be so cushioned that the major part of the 
energy of the stroke of the driving hammer is absorbed in the 
cushion, and must be of sufficient strength to withstand severe 
abuse. 

(2) The compression of the earth secured by driving the 
form must be maintained while the latter is being removed and 
concrete put in place. In other words, the substitution of soft 
plastic and unset cement in a hole made by the driving form 
will not hold the compression of the soil which has been ob 
tained in the driving. 

From the above it may be observed that a lineal feot of pil- 
ing may represent a supporting power of 1% ton or 3 tons, all 
depending upon the resistances to which the pile is driven, 
and on whether the conditions which obtained while the pile is 
being driven are continued throughout the entire process of 
placing the pile. 

Much thought and money has been expended in experi- 
menting on a simple and inexpensive method to quickly pre- 
determine the probable length and carrying capacity of piles 
in a given soil. The most feasible method thus far developed 
is the driving of a series of %4-in. rods joined together by 
large cast iron screw couplings. This driving is accomplished 
by the use of a heavy sledge of given weight and swung 
through a definitely determined arc. <A record is carefully 
kept of the number of blows required for the penetration of 
every foot, and the test is considered complete when the resist- 
ance of the rods has attained a certain number of blows to the 
last inch. The extending shoulders of the couplings are anal- 
agous to the taper of the pile and test the resistance of the 
various strata of soil penetrated. By carefully comparing 
these tests with the actual results of driving piles on the same 
site, a very interesting analogy is formed, making it possible 
to predetermine with a fair degree of accuracy the length and 
the loading. 


CHARLES H. BIGELOW said that in a good many eases sulfi- 
cient attention is not given to foundations, and he had seen 
quite a number of cases in which there had been practically 
no foundations put in at all. The reason is probably that 
foundation work is covered up. 

He reealled a case in which a building was put up directly 
over a 24-in. water pipe, but the owner desired a cheap build- 
ing and was satisfied. 

He thought the matter of foundations required « good deal 
of attention and care, and that the paper would be of serv- 
ice to anyone requiring to take up the facts of the subject on 
any occasion. 
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A. G. Monks (written). It may be worth while to point 
to the interesting complication that arises when buildings are 
constructed on land so valuable that the outside walls or 
columns must be placed on the lot line and the toundations 
must be kept entirely within the lot, a condition frequently 
met with in cities. It becomes necessary then to place a 
column on the edge of a foundation, the effect of which is 
similar to that of a heavy-weight swimmer standing on the 
edge of a raft. ‘Two courses are open to the designer. He 
may either construct the foundation large enough and strong 
enough to carry the column, notwithstanding its eecentric posi 
tion, or he may combine the foundation with one or more 
others in such a way that the center of the combined column 
loads coincides with the center of uniformly distributed pres- 
sure on the soil under the combined foundations. 

Either of these types is, of course, much more expensive 
than the ordinary concentric foundation, and they are for that 
reason to be avoided when possible. The first method was 
more prevalent some years ago when heavy stone masonry was 
chietly used for foundations, and still meets some favor when 
the soil is particularly firm or the loads light. Conerete rein- 
forced with steel bars, which has come so extensively into use 
in recent vears, both for foundations and for the superstrue- 
ture of buildings, is particularly adapted to the combination 
tvpe of foundation, and this type has consequently grown in 
favor along with conerete. 

The design of a combination foundation is often intrieate, 
particularly at the corner of a building adjacent to two sides, 
both of which are on the lot lines. Four columns have then to 
be carried on one foundation. In some cities the space below 
the surface of the street is regarded so valuable for present 
or future subway purposes that by the building law founda 
tions are not allowed to project beyond the street line, and 
the combination foundation is more frequently required tor 
that reason. 

The ftaeility with which reinforced concrete can be handled 
by the experienced designer, and its adaptability to a wide 
variation of conditions in the design of foundations, hav 
made possible the easy solution of many problems formerly 
exceedingly expensive and intricate. 


Sanrorp E. THomMpson (written). Almost as important as 
the bearing power of the soil is the structural part of the foun- 
dations. Where the construction rests on columns, a thorough 
study of the conditions must be made to determine whether 
single or combined footings are best. In combined footings, 
that is, footings upon which more than one column rests, the 
problem of obtaining uniform distribution of the column loads 
on soil or piles is frequently so complicated, especially where 
column loads are unequal, as to call for the application of 
principles which the engineer seldom meets elsewhere. The 
arrangement of steel and the computation of stresses also pre- 
sent many difficulties. 

In general, where piles or unstable soil require a large dis- 
tribution of area the combined footing is preferable. This 
also applies in general to a line of columns under the condi- 
tions indicated. The footing of course must be designed for 
the upward reaction between columns. In a floor the distrib- 
uted loads are resisted by concentrated reactions of the col- 
umns. In footings the concentrated loads of the columns are 
resisted by the disturbed reactions of the soil. It simplifies 
the problem for the designer who is inexperienced in this type 
of work to think of the footings as upside down and to con- 
sider the supports to be the columns and the loads to be the 
upward pressure of the soil or the piles. The reinforcement 
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of the combined footing must be placed in just the reverse po- 
sition from that in the ordinary beam or slab. It must be in 
the top of the footing between the columns and at the bottom 
ot the footing below the columns. In simple cases the compu- 
tations then are similar to those required for floor design. Un- 
equal column joads and especially the arrangement of three 
unequal columns on the same footing may further complicate 
the problem. 

A retaining wall, as indicated by Mr. Main, is frequently a 
part of the foundation. <A reinforced concrete retaining wall 
must be designed to resist not simply the stresses due to the 
pressure of earth, but also the stresses due to shrinkage in 
conerete and changes in temperature must be taken into ae- 
count. This is particularly necessary where the foundation 
wall projects above ground and the building is placed directly 
upon it. Of course, if a structure permits, definite joints may 
be placed between different sections. In building construction, 
however, it is frequently necessary to avoid joints or any no- 
ticeable cracks. By placing reinforcement to the amount of 
0.3 per cent, or better still 0.4 per cent of the cross section of 
the wall, it may be built monolithic and noticeable cracking 
may be avoided even in long walls. 

The greatest difficulty is in providing for a bond between 
sections of the wall laid on different days. Positive adhesion 
cannot always be assured, but by running full or better still 
excess reinforcement through the end forms and then spread- 
ing a bonding layer of neat cement upon the vertical surface 
of the old concrete, just before the fresh concrete is placed it 
is usually possible to prevent separation. 

Of special importance in the design is the reinforcement 
As much, 
or preferably a little more, cross sectional area of longitudinal 


above and below openings in a long retaining wall. 


steel must be used in the sections above and below the opening 


as in the total section of the blank wall. The torcees caused 
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by shrinkage and temperature, which are proportional to the 
cross-sectional area of the solid wall, are just as powerful at 
the openings as in the solid wall, so that the section is weaker 
unless as much steel (which means a larger percentage) is used 


there as elsewhere. In fact an excess in quantity may be 
needed because the area, and therefore the strength, of the 
concrete itself is reduced by the opening in the wall. In ad 
dition it is advisable to put diagonal bars across the corners 
of openings to assist in preventing the starting of any cracks 


at these points. 


F. A. 
News formula is dangerous unless full knowledge of the char- 
Build- 


ings erected on pile foundations in peat or silt have been 


WALDRON (written). The use of the Engineering 


acter and action of the underlying strata is at hand. 


known to go down two or three feet; in fact, piles have sunk 
away from the building from their own weight and weight of 
soil, when driven to the requirements of this formula. 

Special care should be taken to avoid driving taper concrete 
piles in peat formation, as it is like driving a taper nail into 
a rubber heel and demands too much punishment of the driv- 
ing mandrel; and these piles will settle if given double the 
amount required by the Engineering News formula, unless 
driven to hard pan, which is next to impossible in thick strata 
of peat. 

Piles driven in peat or silt or other formation of varying 
thickness, where the mass is liable to change by fill and slide 
or exert a force sidewise, should be tied together, where driven 
singly on each side of the building, or the groups so arranged 
or designed to resist the unbalanced lateral pressure. 

Particular care should be taken, where soil is filled, in ana- 
lyzing and counteracting forces tending to spread or force out 
of position by lateral pressures on the piles, due to weight of 


fill on strata above hard pan. 








ANNUAL MEETING DISCUSSION 


N the January issue of The Journal were published the papers by F. W. Dean on fire tube boilers; L. B. 
McMillan on steam pipe coverings; Paul A. Bancel on circulation in water tube boilers; Geo. H. Gibson 


and Paul A. Bancel on surface condenser performance and design; Robert Cramer on higher steam pres- 


sures, A. L. Menzin on proportioning chimneys; Mark A. Replogle on the turbine discharge accelerator and 


Louis Illmer on oil engine vaporizers, all presented at the Annual Meeting, December, 1915. The discussion 


of these papers, both written and oral, indicated an appreciation of the work of the authors in the preparation 


of the papers, and testified to the value of the data contributed, as well as brought out a number of points of 


particular interest. These discussions are printed in their complete form below. 


DESIGN OF FIRE TUBE BOILERS AND STEAM 

DRUMS, F. W. Dean 

DISCUSSION 

W. F. Kigsex, Jr.’ (written). The ills of boilers and some 
remedies, as deseribed by the author, are worthy of con- 
siderable thought. The remedies proposed seem to indicate a 
general rule, that is, to distribute unavoidable distortions or 
deflections over as much space as possible, thereby avoiding 
concentration of strains in isolated locations, at which points, 
due to stresses approaching or exceeding the elastie limit, 
detailed fractures will oceur. 

The author has pointed out possibilities of change im de 
sign which tend to distribute the distortions. Distortions 
due to varying pressures can generally be eliminated in this 
manner. Changes in shape due to temperature must re 
ceive careful consideration by the designer, who usually esti 
mates the possible extent of the distortion and utilizes the 
best available means to counteract the resultant strains within 
suflicient limits of stress per square inch. He also makes 
it a peint to leave as much freedom as possible for the parts 
to expand and contract, realizing that such obstruction to 
expansion and contraction creates undesirable strains in the 
plates. 

It is undesirable to introduce holes or stays unnecessarily 
for which reason the writer cannot agree with Mr. Dean in 
his recommendation to eliminate dished heads. It is true that 
some such heads have failed, but in connection with these 
failures there is chance for grave suspicion that either the 
metal in the head has been damaged, or that the design ot 
the head was faulty. A well-made and properly-designed 
dished head will give no trouble, and thousands of them are 
in use. A dished head should have sufficient metal in the 
cylindrical flange to resist the pull of the spherical dish. An- 
other important feature is the transition radius at the cir- 
ecumference of the flange. 

The caleulations as given by Rankine and others are not 
easy to handle by ordinary inspectors and laymen, but the 
engineer has no difficulty in properly designing a dished 
head. The formulation of rules for the use of inspectors 
must, necessarily, be simple. Such rules are, therefore, in- 
clined to err on the safe side, and result in dished heads 
which are stronger than necessary. 


For reasons given, we believe that, within preseribed limits. 


dished heads would have preference for small drums and 
boilers. This permits eliminating unnecessary stays and rivet 
holes, which stays at the same time oppose natural ex- 


pansion and contraction due to heat and thereby create 


unknown internal stresses in the material. 


THomas E. Durspan There is one point in the paper | 


1 Assist. Mech. Engr., Penna. R. R 


would like to bring out, and that is in reference to the recom- 
mendation that all holes be drilled through the solid. Ow 
experience is that in drilling a number of plates, such as a 
horizontal boiler, with butt straps, it is impossible to drill 
them through the solid clear through and make as good a 
job as you can make if a pilot hole is punched, and the 
drill run through the pilot hole. As a matter otf fact, in the 
case of a multitude of plates drilled together, it is impossible to 
run the drills through with the rapidity necessary in order to 
do the job quickly and not have the drill run. 


Tue AutrHor. Concerning Mr. Niesel’s view of the safety 
of dished heads, it is of course to be expected that mine would 
not be acceptable to everybody. I was not aware that the 
proper method of designing sate dished heads had been deter 
mined and hardly thought it likely to be. My view was there 
fore that it is best to have heads that are unquestionably sate. 

In regard to Mr. Durban's view, I feel that his opinion would 
not be shared by all boiler makers, for there are some who 
make a practice of drilling rivet holes, and who, in faet, have 
no punches capable of punching holes through anything but 
plate about thick enough for boiler uptakes. I have always 
felt that the machines used for drilling holes in boiler plates 
are flimsy and unstable, and I think that in order to drill 
plates properly it is merely necessary to have machines that 
are ot good stiff design. When such are used I feel certain 
that the difficulties mentioned by Mr. Durban will not exist. 


THE HEAT INSULATING PROPERTIES OF COMMER 
CIAL STEAM PIPE COVERINGS, L. B. MeMituan 
DISCUSSION 
Leonarp Waxpo. I doubt whether even the author is aware 
of the great importance of his timely discussion of this sub- 
ject. Of late vears there have developed new uses tor steam 
under pressure developing mechanical power at distances from 
the point of steam generation; for instance, the application of 
steam to the atomization of oil in open hearth furnaces, where 
it is necessary to retain the full pressure power of the steam, 
and where it has usually to be conducted through transmission 
lines over long distances. In this use it is essential that no loss 
of terminal pressure power takes place from heat losses in the 
steam with consequent pressure lowering at the colder steam 

exits. 

In this paper the very high insulating materials are not re- 
ferred to. Infusorial earth, used at times in the insulation of 
large furnaces, has a transmission power of 1% that of the 
magnesia used in the tests described. There are better insulat- 
ing materials considered from the insulating standpoint alone 
than those mentioned in the paper, but the ability to transfer 
from the data given here to the conditions of practice in in 


dividual cases is of great value. 
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I. M. 
recently completed a series of tests of this character on about 


We used the Stott 
think the author will agree is of the same accuracy as the 


Farmer. At the Electrical Testing Laboratories we 


thirty pipe coverings. method, which I 
method he used and much simpler, although the matter of mak 
ing extended tests is a question of having the necessary large 
current available. A 2-inch bare pipe heated to a tempera 
ture of only about 350 deg. required approximately 1500 am 
peres, showing that a large current source is one of the ob 
stacles to the use of this method for the larger sizes of pip 

Only one of our coverings can be assumed identical wit 


one of those tested by Mr. Me Millan. 
tained the 


In that one case we ob 


sume so-called efliciencies within about one pet 


cent. However, our actual values on both the bare pipe and 
the covered pipe were of the order of 10 or 12 per cent higher, 
pipe used. Wi 
made the bare test on a 2-inch pipe and the covered test on ; 
pipe. 

Dr. Kennelly in some of his work on heat losses from 


a difference which we aseribed to the size of 


s-aneh 


very 


small reds quoted Professor Boussinesg as concluding that tli 


connection losses varied inversely with the square root of the 


diameter. If that law holds for large diameters, it would full 


account for the difference between the author’s results and 


ours. 


Herspert N, This 


work and observation and contributes some verv valuable data 


DAWES, paper indicates brite earetu 


The question of the permanency of the various coverings 


is touched upon but lightly. Apparently no tests have beer 
made upon coverings alter they have been in actual service for 
some time, 


Norton 


Technology . 


Some tests of this sort were made by 


Massachusetts 


Prof. C. L 
several years ago at the Institute of 
Some sections of 85 per cent magnesia covering 
which had been on a steam line in a tunnel for eight vears 
were tested and found to be a fraction of 1] per cent more efi 
eient than the new covering of the same make and thickness. 
This difference was probably due to the extreme dryness of the 
sample which had been so long in use. Other coverings whic! 
had been in service for a number of years were tested and their 
efficiency had dropped varying amounts. 

In twenty years’ experience with insulating materials of 


kinds, I 


teriorated very much after a few vears’ service, in some cases 


various have seen some coverings which have de 
so much so that there was not enough material lett upon whiel 
to make any test. 

The temperatures frequently used to-day in superheated 
steam lines are sufficient to drive the water of combination out 
of asbestos fiber, and of course make the use of wool fiber im 
possible. The effect of these temperatures on the asbestos fiber 
is to cause a breaking up and powdering, particularly in the 
presence of that 


should be considered is the effect of moisture from steam leaks 


pipe vibration. Another practical point 


or submersion. Along this line I have found that coverings 
of moulded form, such as 85 per cent Magnesia, have been 
less damaged at least as regards future efficiency, than those 
I have therefore to take 
issue with Mr. MeMillan on his statement that 


made up of wool or asbestos fiber. 
fibrous ecove!r 
ings are the more permanent. They certainly do not compar: 
favorably with 85 per cent magnesia covering. 


Another point of great importance to be considered in 


selecting a pipe covering is the possibility of re-use, either tor 


application in the same sectional form or in the form of 


plastic. Fibrous coverings, for instance, if once badly dam 


aged, cannot be used again. On the contrary, some of the 


moulded coverings such as 85 per cent magnesia can be 
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pounded up and reapplied as plastic, and are thus more or less 
permanent. 

A factor affecting the efficiency of a pipe covering is the 
care of application. It has been found that a covering care 
fully applied and the same covering applied in a casual man- 
ner may show a difference of over one per cent in efficiency. 

The proportion of surfaces to be covered which must be 
treated with a plastic rather than a sectional covering is a 
factor of interest. With 85 per cent magnesia covering, the 
plastic is of the same composition as the sectional, and hence 
of practically equal insulating value. When other types of 
covering are used, particularly those of a fibrous nature, the 


plastic has to be ot a different composition, and this affects 


the eflicreney of the entire insulation equipment in a substar 
tial manner. 

As the nonconducting et! 
the better coverings as shown by Mr. Me Millan’s fi 


slight 


difference 1 several of 


cleney ot 
rures is very 
it seems some ol the practical points I have spoken of 
are really of more importance in determining the kind of cov 
ering to use on most steam installations. 

A large number ot the coverings tested by the author seem 
to be of e manutacture of one concern. ‘There are at least 
tive different makes of 85 per cent magnesia covering on the 
market, and in these tests but two were measured. 

[t would be interesting to know whether the author has made 
any investigation of the temperature drop in super-heated 


steam lines at different velocities. Some reliable information 


on this subject would be most useful in solving insulation 


problems in connection with superheated steam insulation 


Artuur M. Greene, Jr. (written). Last year we per 
formed experiments on 85 per cent Magnesia and Nonpareil 
High Pressure covering and found a slight advantage for the 


latter, as the author has found, but tor our range from about 


29°) to 320 deg. fabr.. we found a much smaller change in the 


value of k&. Our results gave the value of * as a constant. 
It must be remembered that if k varies with the temperature 


difference, the expression 


a k At 

I 
which is now not the coefficient 
the value of @ a (9,-— 9%) At. This 


quantity may be used in computing heat losses if its value 1s 


gives on solution values ot k 


of conduction but 
known for different values of temperature differences. It is 


of distinct value, but it is not a true constant of conduction. 


The value of the constant might be found by using an expres- 


dé dé 
Q k. f At 
. di ) dz 


investigated, valuable information 


sion of the form 


It this eould be might be 
obtained. 


h (@ 6 \ 


r (log. _:— log, r 


in which W, is the rate of heat flow per sq. ft. of pipe per hr.; 


k is the conductivity; %, and %, are the temperatures; r, and 


r, are the radii of the inner and outer surfaces of the pipe 
respectively, and r is the outside radius of the pipe, is appar- 
ently derived from 
dé 
k 
¢ dr 


but it might be well to state the origin of the expression. I 


2ar 


think the term r outside the bracket should have a subscript 


and that W 


and should be los 1 


should be W.. since it corres 
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ponds to the heat through the area at the outside. If it is 
the heat at the inside, r should be r,. 

The writer has not checked over the cost problems and mone- 
tary efficiencies, but would like to point out the importance of 
remembering that these results only hold for the assumed cost 
data and assumed rates of interest, depreciation, taxes and 
insurance. 

It is hoped that the author may carry his investigations 
one step farther and use one and the sanie covering on from 
three to five different diameters of pipe, with say three dit- 
ferent thicknesses of covering on each. There may be certain 
relations between the inner and outer surfaces at different radii 
which may affect the result. If this is not necessary, then the 
simpler methods used by Knoblauch or by Nusselt with flat 
disks of materials would be the better way to determine values 
of the quantity k. 


L. R. Ixcersoii* (written). I am very glad to note that 
the author has applied the mathematical formule for heat 
conduction in his paper, for by the judicious use of theory in 
connection with experimental results, a piece of work of this 
sort is made vastly more effective than otherwise. It is not 
practicable to cover by experiment all the possible variations 
of size, thickness, ete., which enter into a problem of this 
kind, and the use of such well-grounded formule as those of 
head conduction to fill the gaps left by experiment and to ex- 
tend the results is eminently desirable. 

As I have pointed out in a former paper (Eng. News Oct. 
30, 1913) it is a little unfortunate that the engineers have 
adopted a unit for the measurement of heat conductivity which 
—because of its inconsistency in using two different units of 
length, i.e. the inch and (sq.) foot—makes it difficult to apply 
heat conductivity formule to any but the simpler cases. With 
the general adoption of the metric units, will come an incen- 
tive to a wider application of theory to experiment along these 
lines than has existed heretofore. 


THe Autuor. Replying to Dr. Waldo’s remarks, the author 
believes that it would be highly desirable to have tests made 
on infusorial earth and other materials that are used in pre- 
venting loss of heat from hot blast stoves. However, it would 
be very remarkable if any of these were found to have four 
times the insulating value of 85 per cent Magnesia. 

As Mr. Farmer says, the difference in size of pipe as tested 
by him from that used in the tests deseribed might account 
entirely for the larger values of losses he obtained. This can 
be demonstrated mathematically. With 1 in. of covering the 
5-in. pipe would lose only 85 per cent as much heat as the 
2-in. and only 92 per cent as much as the 3-in., other condi- 
tions being the same. Therefore, his results are in almost per- 
fect agreement with those in the paper. 

In reply to Mr. Dawes, at the present time it is comtemplated 
to collect data on the durability of various coverings, by cor- 
respondence with those who have had them in use for a number 
of years. 

The reason for not testing more magnesia coverings was the 
very close agreement of the two which were tested. It was 
decided then that magnesia covering made up properly would 
be about alike for all manufacturers, and the author consid- 
ered that it would be a waste of time and money to test all. 

In reference to the temperature drop in superheated steam 
pipes at different velocities, the author can only refer Mr. 
Dawes to the paper by Eberle, the referenee to which is given 
in this paper. Eberle’s results are probably the best vet pub- 


1 Assoc, Prof. of Physics., Univ. of Wisconsin. 
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lished on the subject, but the conditions under which they were 
obtained were not varied enough to make them generally ap- 
plheable. 

Professor Greene’s discussion referring to the factor k is of 
interest in a mathematical discussion. However, the fact that 
k has different values at different temperatures is not sutlicient 
justification for saying that it is not the conductivity of the 
material in question. Conductivity is defined as being tle rate 
ot heat flow per degree temperature difference per unit area 
per unit thickness per unit time. k, as used in the paper, 
conforms to this definition, and the fact that it is not constant 
but varies with the temperature has already been demonstrated 
by Nusselt as explained in the paper. 


Professor Greene is correct as to the origin of the equation 


giving W,. However, since it applies to unit area, the term 
2zr does not appear and the fundamental equation is 
V d§ 
W h 
44) dr 
The subscripts are correct according to the definitions given 


to the various factors. 

The objection to the methods used by Knoblauch and Nus- 
selt with flat dises instead of pipes as the covered surtaces is 
that such methods do not permit of the testing of commercial 
pipe coverings. But where the conductivities of the materials 
used have been accurately determined by those methods, the 
results may be made applicable to actual pipe covering con- 
ditions, as explained in the mathematical treatment of the 
subject. 

The great truth of Professor Ingersoll’s remarks on the ad 
vantages of the metric units over the more unwieldy ones now 
so commonly used by engineers will be appreciated by all 
those who have attempted to apply theory to the more com- 
plicated physical phenomena. 


CIRCULATION IN HORIZONTAL WATER TUBE 
BOILERS, Patt <A. Bancen 


DISCUSSION 

GEORGE L. Fow er said that a few vears ago he had made 
some investigations of the cireulation in locomotive boilers, 
and had also watched the apparent circulation in some very 
finely constructed models of locomotives; and his whole ex- 
perience led him to be very cautious about accepting the in- 
dications of circulation in a model. 

He understood that the experiments with the model under 
consideration were made at atmospheric temperature. If the 
evaporation per square foot of heating surface were to be the 
same as in a full-size boiler, naturally in a boiler working un- 
der 100 or 200 Ib. per sq. in. the bubbles would be smaller 
than they would be in a model boiler, on a proportion of per- 
haps 1 to 4 in diameter. 

Now, the water spaces in a model boiler are smail also, and 
proportionately small in comparison with the full-size boiler 
of the same general dimensions and proportions. and he 
thought the whole gist of the argument simmered down into 
what the author stated, that the rate of circulation is de- 
pendent upon the size of the bubble of steam passing through 
the boiler. Therefore the cireulation would be very much more 
rapid in the model than in the full-size boiler. He originally 
had the idea that the circulation in a locomotive boiler was tor- 
rential, especially as investigation had shown that the rate of 
evaporation in the firebox was very much higher than it was 
in the tubes. 


In his own experiments he had started with the idea he 
would have to provide for the measurement of a circulation of 
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400 or 500 ft. per sec., but after thinking the matter over, 
mentally came down to providing apparatus for measuring 
125 to 150 ft. per see. At about this time he saw an adver- 
tisement, in the form of a large inverted globe partly filled 
with water with air bubbles coming up through it. He timed 
these bubbles and found that they rose at a rate of about 4 ft. 
per sec. He reasoned that steam bubbles should not come up 
through water any faster than these air bubbles did. 

By the time he started his investigations he had arrived at 
the conclusion that if he provided for about 8 or 10 ft. per 
sec., he would be about right. As a matter of fact, the highest 
circulation he got in a locomotive firebox, when the evapora- 
tion was of the rate of 12 lb. of water per sq. ft. of heating 
surface per hour, was about 2 ft. per sec. The condition of a 
locomotive boiler seems to be that we have a slow, gradual 
movement through the shell backwards and then some agita- 
tion, and the flowing up, on the inside sheet, and then a down 
ward movement on the outside sheet, but the general tendency 
is back, and just about enough movement to supply evapora- 
tion, apparently. : 

Some recent work on full-size boilers corroborated that 
statement, he said. The temperature in the lower corner of 
the water leg at the front was never within 75 deg. of the tem- 
perature of the steam when the engine was working full. 
Perhaps it came within 50 per cent, but it was markedly be- 
low, whereas with that slow movement of water back through 
the firebox, in the back corner of the water leg down close to 
the mud ring, there was a temperature up to that of the steam. 
These experiments led him to be rather skeptical in regard to 
accepting any demonstrations from a model, where necessarily 
the water spaces are quite limited and the steam bubbles cor- 
respondingly large. That there is a general correspondence 
between a model demonstration and a full size boiler demon 
stration he did not doubt, but from a quantitative stand- 
point, he questioned the value of the model investigation de 
scribed. 


WittiaM Kent. The tests of the model boilers deseribed 
by Mr. Baneel are interesting, but it is diffieult to draw 
any conclusions from them that will be of any service i 
the design of full-size boilers. Some years ago the speaker 
had occasion to assist in the tests of a quarter-size model of 
a Rust vertical water tube boiler. The tubes were about 1 in. 
diameter and 5 ft. long. The ends of both upper and lower 
drums were fitted with disks of plate glass, and to the bot 
tom end of each tube a slender white thread was attached by 
means of a fine wire so that the threads would show the diree 
tion of the circulation. Some surprising results were obtained. 
When the boiler was steaming at a moderate rate some of the 
tubes of the front bank would be carrying water upward while 
others were carrying it downward, but the upward currents 
would often change from one tube to another without any 
apparent cause. 

Experiments on model boilers of the inclined water tube 
type cannot reproduce the conditions that exist in a full-size 
boiler, for in the latter there is at least 5 ft. distance between 
the water level in the drum and the highest point of the bottom 
row of tubes. This would make a difference of pressure of 
over 2 lb. per sq. in. if the water was at rest, and a greater 
difference if the water was in motion, on account of the fric- 
tional resistance of the upward passage. This extra pressure 
in the lower tubes would tend to prevent the generation of 
steam in them, and it is probable that they carry only water 
which is at a higher temperature and pressure than that in the 
overhead drum, and which begins to generate steam only when 


it passes into the region of lower pressure in the upper part 
of the headers and in the drum. 


‘In addition, it is 
generally believed that a high velocity of cireulation will re- 


JoHN C. Parker. The author says: 


tard seale formation and thus indirectly reduce the resistance 
to heat transfer and prevent overheating of the tubes.” Some 
seventeen years ago I visited our late President, Prof. K. H. 


Thurston, at Cornell, and made the statement to him that 


—- 


e 
circulation was so rapid in our boiler that it would carry the 
solid matter along like dust in a strong wind and prevent scale 
formation. He said it would carry the insolubles, but not the 
solubles, and it turned out that way. Our experience has 
been that scale forms wherever the steam is made, and that if 
there is any carrying along of the scale it is after it is formed 
and then cracked loose. 

It is quite desirable in designing a boiler to get the most 
rapid circulation possible. The strongest flow would be 
secured if we could get nothing but steam in the up-pass and 
nothing but water in the down-pass. Evaporation is secured 
in the horizontal tube by extending that long enough 


ARTHUR M. GREENE, JR. wrote that the experimental part 
of Mr. Bancel’s paper was interesting in its qualitative nature 
but he could not see where quantitative results could be ob- 
tained from it. 

In the rates of radiation given in the first paragraph, the 
author does not state the assumption on which the results are 
obtained. If the Steffan-Boltzmann law has been used with 
no corrections it should be so stated. 

The formula rv 24H is only true for a free fall. The 
true formula is 


2aH 
1+: 
in which z is equal to the sum of loss coefficients and is quite 
large in the case under discussion. The formula 
vh 
! 


is not a balanced equation of time and in distance unless ¢ 
contains these elements, ¢ must be variable and the variations 
must be great. 


Ambrose B. Dean demonstrated a glass model to the seale 
of 1/18 of a water tube boiler in working condition, showing 
the action in the bank of tubes and the drum. He said he had 
not made any accurate determinations from this model but 
hoped to do so at some future time. 


A. A. Cary agreed with Professor Kent as to the small 
amount of reliable information regarding circulation to be 
gained from the use of models, although he thought a glass 
model might give very useful suggestions. He said he had 
considerable experience in testing with glass models, and also 
testing with full-size boilers, and he had received a great many 
useful suggestions from glass models which he had verified in 
the full-size boiler. He thought the glass model would show 
the underlying principles, but beyond that care should be 
exercised in drawing conclusions from it. 


THE AvuTHOR. In reply to the members who have ques- 
tioned the value of experiments on models, the author wishes 
to point out that in the solution of problems involving the 
fiow of fluids, that is in hydrodynamics and aerodynamics 


the use of models is invaluable. 
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The fundamental data of the subject of aerodynamics has 
been derived very largely from experiments on models. Lang- 
ley’s figures for model planes, modified by Lilienthal’s experi- 
ments, provided the information from which the earliest flying 
machines were constructed. The work of Lanchester, Bryan 
and Eiffel was based largely on experiments with models.’ As 
to ship propulsion, the testing of models of ships has been ear- 
ried on for years. 

The cireulation in a water tube boiler is a highly complex 
problem, involving not only a complicated circuit with tubes 
working at different loads, discharging into a common header, 
but also the movement of two fluids, steam and water, at dis- 
similar and varying velocities. In quoting results of researches 
with a model, the writer made no attempt to predict or state 
the circulation or the pressures influencing circulation in the 
various types of actual boilers, confining his remarks to the 
model. His knowledge of the laws of similitude connecting a 
model water tube boiler and its prototype when circulating 
non-homogeneous mixtures of steam bubbles and water, is not 
suflicient to permit of such predictions, but he sees no reasou 
why the results obtained should not be similar in kind, at least, 
to those to be obtained in an actual boiler. He does not believe 
that “the cireulation of all boilers is good enough,” as stated 
by Professor Kent, first, because cases of tube failures, some 
of which caused loss of life, have oceurred where the tubes 
were new and it was known that they were free from scale; 
second, because boiler loads and furnace temperatures are 
constantly increasing, and third, because the investigations un- 
dertaken indicate that present designs do not conform in sev- 
eral respects to the necessary requirements for the maximum 
delivery of water through the tubes nearest the fire. 

Replying to the point raised by Mr. Fowler regarding the 
size of the bubbles in an actual boiler as compared to those in 
the model, experiments have shown that the size of the bubbles 
seems to be independent of the pressure, depending on the con- 
ditions of ebullition and the character of heating surtace. See 
experiments on a small boiler in which pressures up to 12 
kg/em were earried, by M. Emanaud, Le Génie Civil, January 
6, 1911. 

Professor Kent states that “it is doubtful whether there 


is any steam at all in the lower tubes.” The 2 lb. pressure cal- 
culated by Professor Kent would amount at 200 lb. boiler pres- 
sure to about 0.8 deg., and for every pound of steam formed 
by the “ water bursting into steam” in the drum, there would 
have to be about 1000 Ib. of water passing through the tube. 
For a tube working at 200 lb. of steam per sq. ft. per hr. evap- 
oration, this would call for approximately 10 eu. ft. flow per 
second or a velocity through the tube of about 150 ft. per see. 
Experiments show that the velocity of water entering a tube 
is on the order of 5 ft. per see. 

In reply to Mr. Parker, what we are after in boilers is to 
pump the most water through the bottom tubes. The water 
comes into the tubes zero per cent rich in steam and 100 per 
cent rich in water. It should come out as rich in water as we 
ean make it, and we then have less chance of burning and blis- 
tering the tubes. 

The statement made by the author regarding scale formation 
and referred to by Mr. Parker was not advanced except with 
reservation. Experimental evidence on the effect of water 
velocity on scale formation not only in boilers but feed heat- 
ers, evaporators, condensers and similar apparatus would add 
to the value of the present discussion. 

Professor Greene has pointed out that ¢ in the equation in 


1 Baristow, The Laws of Similitude, Aeronautical Society of Great 
Britain, Feb. 2, 1913. See Engineering, London, Feb. 14, 1913. 
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Par. 6 “ Must be variable and the variation must be great.” 
In fact, the variation is so great as to make the expression 
practically useless, and it is for that reason in part, that the 
model experiments were undertaken. The conditions as to the 
existence and effect of slip have not heretofore to the author’s 
knowledge, been investigated. In the classic lecture on cireu- 
lation by Mr. Babeoeck at Cornell University, the speed of cir- 
culation was caleulated neglecting resistance, by the use of the 
equation « = 2 9 H; H being determined by assuming an 
homogeneous mixture of steam bubbles and water and freedom 
trom slip throughout the cireuit. 

Mr. Dean’s model shows the difference in the quality of the 
mixtures discharged from the lower and upper tubes. The 
lower tubes discharge more nearly homogeneous mixtures con- 
taining small bubbles. The upper tubes discharge large steam 
bubbles intermittently; the circulation is reversed even, when 


the area at the entrance to the drum is reduced. 


PERFORMANCE AND DESIGN OF HIGH VACUUM 
SURFACE CONDENSERS, Gro. H. Gipson anp Pau 
A. BANncel 

DISCUSSION 

Leo Lorn. The authors state it may be assumed, in the 
light of evidence given in the appendix, that the total heat 
transter is a function of the first power ot the temperature 
difference, and not of a fractional power as suggested by Loeb 
and Orrok, but the appendix contains no evidence to support 
this claim. However, in discussing certain data, they state if 
was concluded trom these tests “that the coetlicient was con 
stant if the total heat transfer was assumed to vary as some 
fractional power of the temperature difference rather than 
unity.” This is a misstatement, as there was no assumption 
of total heat transfer as an exponent of the temperature dif 
ference. It remains a fact, determined from many experiments, 
that the total heat transfer is proportional to a power of the 
temperature difference. This power is not necessarily less than 
unity, although in some of the tests I have examined of the 
transfer of heat from steam to water under practically air-free 
conditions the coetlicient was less than unity. However, in the 
case of heat transmission from condensing steam and air, the 
coeflicient is usually greater than unity. The quotation should 
therefore be recast somewhat as follows, “ and from these it 
was shown the total heat transter was proportional to some 
power of the temperature difference, usually less than unity, 
hence the coefficient for one rate of flow would be constant.” 

The manner in which this law was investigated in the ex- 
periments referred to was to introduce water at a reasonably 
low temperature into a short-pass heater, keeping the steam 
temperature as nearly constant as possible. The outlet tempera 
ture was carefully noted after a test of reasonable duration, 
and then the water was re-introduced at the inlet of the 
heater at the temperature at which it appeared at the outlet 
during the previous test, and so on, carrying this up along a 
true temperature gradient. When the gradient was plotted it 
was in exponential form, and not in logarithmic form as 
would be required by the law of heat transfer proportional 
to the first power of the temperature difference. 

The authors call attention to the fact that in the tests on 
the Bureau heater, the steam temperature varied only 2 deg. 
In the experiments on the apparatus, we tried to keep the 
temperature constant, but the construction of this particular 
heater was such that with high rates of water flow there was 
a small condenser action and a slight drop in pressure within 
the shell making it almost impossible for the temperature to be 
kept absolutely constant. 
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The authors further state it is reasonable to expect that if the 
variation in temperature difference were obtained entirely by 
varying the steam temperature only, the exponent would be 
found to attain unity. Now in marine feedwater heaters, and in 
closed heaters generally, the object is to attain a standard ot 
temperature; and while we did investigate the tact of varying 
pressure, and while the authors have taken three points trom 
these tests and found them alike on a straight line with a slope 
ot unity, 


that is simply a coincidence. The indisputable fact 


remailus that a long series ol experiments on single tube and 


commercial marine feedwater heaters shows the temperature 
gradient to be exponential, and no reasonable expectancy o1 
the part ol those who have not “ lived” with the apparatus will 
change the tact. 

lhe curves in the writer's paper to wluch the authors reter 
were plotted from heaters in which we were forced to use a 
different method of obtaining the temperature gradient, and 
while it does introduce a little more complexity, still these are 


we must abide by them 


ie iiRHART. The first part of the authors’ paper con 


sists in the collection and tabulation ot 


results obtained wit! 


various surtace condensing plants. As such, it is interestin 


Howe ver, we do not belie ve that eurves derived trom the per 


formance ot various sizes and types of condensers of different 
manufacturers can be consistently grouped in curves to show 


typical results. It is quite evident that one 


or design ot 


stvle 


condenser might give certain characteristies which could be 
successfully shown graphically, but to take all other types and 
put them on the same eurve sheet with the « Xpectation ol get 
ting something that is really of great value is impossible 

The latter part of the paper is based on misconceptions of 


the performance of modern condensers. 


For ‘ xample The 


pertormance of the condenser as shown in Fig. 10 is not at 


all in line with that given by modern design. In days gone 
by, we used condensers in which there was little rise in tem 
perature in the lower pass, but condensers of to-day, it prop 
erly designed, will have about 60 per cent of the work done 
in the lower pass. It is obvious that this should be so. It 
the condenser is pertectly scavenged ot air, the greatest tem 
perature head exists in the lower portion of the eondenser, 
which, in the contra-flow type, is nearest the end of the con 
densation zone, and in the beginning of the water cireulation 
zone. The use of a hydraulic air pump makes it easy to get 
such results without the use of external coolers. 

The authors attempt to show that there is a compression Ol 
the air in the condenser, and that this necessitates a lowering 
ot the temperature ol the steam space. Such a phenomenon 
need not exist at all. Where a hydraulic air pump is em- 
ploved, using water of the temperature ot that delivered to 
the condenser, the compression can all take place within the 
pump itself; that is, the readjustment of vapor and air pres- 
sures does not need to take place in the condenser. 

The authors dwell on a suggested form of zone condenser, 
in which the lower pass uses little water and consequently little 
power is there absorbed. As pointed out above, the modern 
condenser does most of the work in the bottom pass, so that 
the suggested form of zone condenser, instead ot accomplish 
ing something desirable, turns ott to be about the most un- 
desirable modification that we could make in a modern con 
lenser. Therefore, it can have no place in modern condenser 
rractice. 

In none of Mr. Lweb’s tests 


Georce H. Grpson (written). 


id he work with a constant fixed water temperature and dif- 
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ferent steam and that would be 


order to eliminate the variations that might be due to the water 


temperatures ; necessary ih 


temperature, per se, or else the influence of the water tem 
perature must be allowed for. In the tests described by Loeb, 
the influence ot water temperature was ignored. It is there 
lore improper, on the basis of lis tests alone, in which the 
variations in temperature difference were obtained by varying 
the water temperature, to state just what precise effect tem 
perature difference by itself had upon the rate of transmission 

In reply to Mr. Ehrhart, the condenser tests presented ar 
those to which we had access in publications and in reports by 
manufacturers and users. If there are in existence tests show 
ing no temperature drop caused by enricliment of the air mix 


ture, we would like to examine them. 


We concede that by put 
ting on a supplementary condenser the mixture can be drawn 
out of the first condenser betore the effects of air are apparent, 
that is to say, before steam condensation is completed, in which 


case only such drop of temperature as might be due to the 


With the 


tubes properly arranged, this temperature drop would be com- 


steam flowing through the tube bank would exist 


paratively small, at least at low vacuums and the 


attending 
low specitic volumes 


However, it the mixture is to leave the tube bank at nearly 
its original temperature, a considerable percentage oi the steam 


will remain to be compressed or condensed in the air pump 


| ie objection to using the air 
] 
| 


pump lor steam recompression 
is self-evident, while if a hurling water air pump is used in or 
der to condense the steam, the temperature ot the hurling water 
will be raised and the etlicieney of the air pump impaired. If 
large amount of water is used in order that the temperature 


rise in the pump may be small, a 


heavy expenditure of power 
Water handled by 
the cireulating pump may have a temperature rise of 10 deg 
head of 


have a rise of only 


to drive the pump will be encountered 


fahr. and may be pumped against a 15 ft., whereas 


water handled by the air pump may a few 
degrees and the head pumped against will be 150 to 250 ft. To 
condense a pound of steam, 50 to 75 times as much power is 
taken by the air pump as compared with the circulating pump, 
for which reason it 1s not a good plan to allow much of the 


steam to pass to the is what Mr. Ehrhart’s 


air pump, whiel 
claims really imply. 


Pat A. 


pertormanee of the condenser from Josse’s tests was cited to 


BANCEL (written Replying to Mr. Ehrhart, the 
show conditions existing in a small condenser working at mod- 
erate vacuum with a considerable air leakage. The same con 
ditions are noticeable, it is maintained, in large vacuum con- 
densers even with small air leakage and large pump capacity 
(irrespective of the design of the pump), because due to its 
large specific volume, the steam cannot into the 


condenser and, due to the great rarifiecation, the air cannot be 


penetrate 


removed except after some preliminary compression and con 
centration in the condenser. 

The condition of temperature equivalent to pressure alleged 
by Mr. Ehrhart preeludes any leakage whatsoever or else an 
air pump of such capacity that the air can be removed at im- 
measurably small partial pressure, together with an unavoid- 
ably large volume of steam. 

With a small condenser heavily loaded under summer con- 
ditions when the vacuum is low and with a large air pump of 
the hurling water type using a comparatively large quantity 
of water and corresponding steam condensing capacity, most 
of the surface in the condenser can be brought into active 
working. 


While it is possible to design a large condenser and attach 
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a pump of sutlicient capacity to secure equally good results 
under summer conditions, under high vacuum conditions in 
the winter the proportion of active surface will fall off and 
the inactive zone which might originally have comprised a 
small percentage of the surface will now comprise a very large 
share of the tubes. High vacuum condensers recently installed 
in connection with 30,000 kw. turbines in several large cities 
and equipped with air pumps of the hurling water type show 
comparatively low average heat transmission coetlicients under 
conditions of high vacuum and cool or cold water. 

The condition of 60 per cent work in the lower pass of a 
condenser coincides in every case known to the writer with a 
design in which openings or steam lanes have been provided 
to pass the steam down to the lower tubes, thus allowing the 
steam to by-pass groups of tubes in the top of the condenser. 
The resulting average coefficients of heat transfer are low, as 
would be expected, since the surface is more or less out of ac- 
tive use. The active tubes instead of being concentrated in 
one pass of the condenser are now scattered throughout the 
shell wherever the steam has easy access and their location is 
not indicated by thermometers placed in the main water con- 
nections or water boxes. 

Replying to Mr. Loeb, the authors’ statement was to the 
effect that the experiments were not sufficiently complete to 
warrant conclusions regarding the relations of the heat trans- 
fer to the temperature difference. The temperature difference 
depends on both steam and water temperature, and to be con- 
clusive experiments should be made in which the mean water 
temperature is maintained constant and the difference varied by 
changes in the steam temperature only, in order to eliminate 
the effects of water temperature. 


HIGHER STEAM PRESSURES, Rosert Cramer 


DISCUSSION 


WiLu1aAM Kent (written). This paper contains some in- 
teresting figures of the gain in steam engine efficiency that 
may be obtained by increasing the steam pressure up to 600 
lb. per sq. in. absolute. They supplement very conveniently 
some figures for the efficiency of the Rankine cycle which I 
calculated recently for pressures up to 250 Ib. per sq. in. 
and superheat up to 300 deg., and which will be found on 
». 1091 of the 9th edition of my Mechanical Engineers’ Pocket 
Book. Taking the figures corresponding to 29 in. vacuum: 


Superheat, deg. 





rT) no 100 150 200 2n0 300 
Press. lb. 

Absolute Efficiency of Rankine Cycle, per cent. 

200... , 32.2 32.8 33.4 33.8 
225... == “ae 3.4 34.0 34.3 
Bp ecace oe 33.2 33.9 $4.5 34.8 
Superheat corresp. to temp. 600 deg...115.4 132.7 155.2 182.5 
300 indie ta 34.0 ; ‘ 34.5 
400 ere (Mr. Cramer's 35.3 36.1 
ee figures.) 36.4 36.7 

isaiteare. ven : 37.0 37.3 


Taking 225 lb. per sq. in. and 200 deg. superheat, cor- 
responding to a temperature of 591 deg. and a Rankine cycle 
efficiency of 33.6 per cent, as about the standard of the most 
recent practice, the improvement that may be made by using 
a pressure of 600 lb. and a temperature of 600 deg. is (37.3- 
33.6) or 3.7, or 11 per cent. of 33.6 per cent. In order to 
obtain this gain it will be necessary to build stronger boilers 
than we now have, to use economizers to reduce the flue gas 
temperature, and to take extra precautions against steam 
leakage. These improvements are quite within the range of 
practicability, and it may be worth while to make them to gain 
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a 1l per cent gain in efficiency, especially in locations where 
fuel is expensive and in plants having a high load factor. 

Mr. Cramer says that it is possible to increase the etfective- 
ness of the heating surface by proper design, and that modern 
boilers show an evaporation per square foot of heating surtace 
twice as high as was customary only a few years ago, at the 
same time realizing a better efliciency than formerly. It does 
not appear that the improvements in rate of driving and in 
efficiency at high rates of driving have been due to any 
changes in the design or proportions of the heating surtace; 
they have been due to greatly enlarged combustion chambers, 
mechanical stokers, and control of the air supply according to 
the indications of gas analyses. The highest efficiencies have 
been obtained with many different forms and proportions of 
boiler, and no evidence has yet been obtained that any new 
form of boiler will give greater effectiveness per square foot 
of heating surface than the forms of boilers that were built 
forty years ago. 


R. J. S. Picorr. This interesting paper has presented the 
theoretical side of the question rather more strongly than the 
practical side. The sources of loss, especially in the turbine, 
have been passed over perhaps a little too lightly. 

Those of us who have been interested in turbine designing 
for the last few years have noticed the very marked difference 
in the efficiency ratio of the various stages, between high and 
low pressure end of the machine. We know that the high 
pressure stages are very much less efficient. For instance, in 
a turbine working at 200 lb., with 100 deg. of superheat, the 
efficiency of the first stage is possibly 55 per cent or a little 
higher, depending upon the conditions, and that figure in 
creases as we reach the lower stages, finally reaching So per 
cent, or even more, in the low pressure end. 

The average efficiency ratio is ordinarily 70 to 75 per cent, 
including generator losses. The figure quoted by Mr. Cramer, 
of 77 per cent, must be quoted for overall efficiency, including 
generator loss. The actual efficiency of the Interborough 
Rapid Transit Company’s turbines is over 80 per cent, if the 
losses to the generator are not considered, representing a high 
pressure efficiency of 70 per cent, and in the final stages some- 
what over 90 per cent. 

It is a fact that the efficiency of the stages of a turbine de- 
pends chiefly upon the density and condition of the steam, 
other conditions being equal. The reason for sucii low effi- 
ciencies in the high pressure stages is the high friction loss 
due to high steam density, and in the case of turbines running 
on saturated steam, on account of the additional friction due 
to the moisture. It is certain that if pressures are increased, 
the high pressure stages are going to become less etticient, 
more especially as in substituting pressure for superheat, we 
are increasing the amount of moisture developed in the turbine 
and advancing the dew point to higher stages. In other words, 
the efficiency of each stage will be somewhat decreased, due to 
the presence of a greater quantity of moisture. 

The author’s expectations of the efficiency closely approxi- 
mating present efficiency would not be reached with actual tur- 
bines. It is quite evident from our experience with up-to-date 
turbines that we cannot get very high efficiencies with the very 
dense steam to be expected. 

Another point from the practical side is that of steam pip- 
ing and pipe joints. It is generally felt that the best joint 
is one in which there is no gasket. Very good success has 


been made with ground joints, but the character of workman- 
ship and pipe construction required for the ground joint is al- 
most too high for ordinary construction and eannot be ob- 
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tained in tl Therefore the torms which re- 


e average plant. 
quire metallic, or asbestos, or other soft gaskets, must be used 
tor these temperatures and pressures, and there is trouble 
enough already with 200 Ib. pressure. 


In The 


plants of one large western company, the jomts are 


made | tusing the edges of the lap flanges with the acetylene 
torch, <0 as to avoid gaskets. This, it seems, is the first step in 
the change that would be required for higher pressures. The 
next step would be to abandon flanges almost entirely, and 
weld the pipes in place, without joints. We are now using 
large quantities of welded material under very severe condi 


trots With The degree at skill now developed, satistactory 


could be readily accomplished in the field. It would 


welding 


mean the substitution of a welding gang tor steamfitters, on 


e larger work. 

voop. In regard to the facility of making pipe 
ave been rather surprised, in working out the prob 
lem of making pipe union joints out of ground bronze seats, 
to find what a poor job “ot grinding Is usually don It the 
is done properly, as I find it can be done with a 


grinding 


properly developed machine, the joint will stand all pressures 


10,000 Ib. per sq. in., and the union will burst before it 
Wil leah. 

Pipe unions will probably replace flanges in the larger sizes, 
and if higher steam pressures are to become at all general, the 
practical requirements of pipes, built in sections rather tha 


welded together, will call for pipe unions properly made 


R. H. Rice. 
pressures in mInotive power apparatus has been before the de 
The 


that direction was made, I think, by 


The subject of utilization of higher steam 


signers of sueh most active 


M r. Farada \ 


of England, some two or three years ago, and a great deal of 


apparatus Tor some time. 
proposal i 
estivation on this subject has been stimulated. 
The author has very clearly set forth the theoretical possi 
bilities invelved in the use of higher pressures. The practical 
consideration is that of temperatures. Several vears ago the 


writer construeted and operated an engine utilizing a maxi 


mum temperature of S00 deg. 


Although this engine operated 


suecesstully, we find, in investigating the materials to be used 
for these pressures and temperatures, at 600 deg. practically 
all the materials we would ordinarily use in the construction 
of such apparatus begin to lose strength. Therefore, we are 
limited to that emritical temperature, or else have to choose 
third 


increase the proportions ot parts in order to keep down the 


special materials, or, as a possibility, must greatly 
stresses. 

Expansion of pipes would also be troublesome at high pres- 
sures on account of the rather extreme thickness of the pipes 
and their consequent stiffness. 

The effect on turbine design has been clearly brought out 
by Mr. Pigott. In addition to the difficulties in realizing the 
ighest efficiency which he has pointed out there is the very 
mportant one of leakage. If we attempt to use very high 
pressures on the upper stages of turbines, we will certainly 
ave to develop improved forms of vacuum. 

All these considerations do not by any means indicate diffi- 
ilties which cannot be surmounted; on the other hand we are 
tted at the present time to undertake the development of ap- 
aratus to meet these conditions. A considerable amount of 

levelopment work will be necessary, however, and the new con- 
tions will give rise to radical changes in the design of power 
tations. For instance, it is obvious that if these expansion 


resses in pipes are to be diffieult, we should limit the length 
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ot the pipe as much as possible , Which means putting the boiler 


and turbine, or engine, close together 


The question of higher pressures is entirely a commercial 


one. Assuming that the gains indicated in the paper, or ever 


half of them, can be realized, can apparatus be constructed of 


such cost and placed in our power stations under operating 


} 


conditions, Which will involve operating expenses in su 


amounts that the total operating gain, counting interest 


the investment, operating cost, and general liability, make tl 


proposition a profitable one for our power stations? 


y ? ’ 
ol advantages ol I eT 


Wa itl VN. Po VKOYV The 


pre ssures 


questo 


steam mav be regarded from two angles of view 


One is purely a theoretical consideration, setting aside 


commercial advantages, and the other, the commercial advar 


tages under the present state of the art 


If the steam is used at high pressure, and saturated, 


condensation will have ver\ quick deteriorating effects on the 


blading ot the turbine. This is one of the financial questions 


which ought to be 


primarily considered before it is decided 


whether at the present state of the art the Mgh pressure 


advantageous 
Another 
struction ol the 


Cost ot econ 


added 


higher pressures will be 


consideration is whether the 
steam vessel for the 
warranted. Incidentally, in European practice, temperatures 
are not confined to 600 deg 


some cases to 1000, 


tahr., but go up to s0v, and 


Cart C. Tuomas. In regard to turbine design for higher 


pressures, the high pressure stage would necessarily be of the 
impulse type, because of the otherwise extensive leakage past 
the ends of the blades with steam of such high density as that 
at 600 Ib. The turbine would therefore seem to require a 
impulse high pressure stage, velocity compounded, probably 
followed by Parson’s stages. 
Professor Carpenter’s tests on the White steam car showed 


that at Ing! pressures very rood economy could be attained. 


even with small reciprocating engines. An engine of the gen 


eral type of the Westinghouse single-acting vertical engine, 


with the lower end of the evlinders closed so that a vacuum 


could be maintained, but fitted with an exhaust 


of the 


port lke that 


Stumpt engine, might be very efficient for use wit! 


these high pressures. 


D. S. Jacosus. The statement is made in the paper that 


standard boiler designs do not permit the construction for 


higher pressures than 200 Ib. That is a little below the limit, 
because there are standard designs operating at good high 
overlaps over 300 Ib.; 200 lb. is surely too low a pressure to 


set today as the limiting pressure for standard designs. 


Tue AutHor. Professor Kent has pointed out that the im 
proved boiler efficiency in recent designs is not due to any 
If the 


high efficiencies can be obtained with 


change in the boiler itself, but rather to the furnace. 


point is conceded that 


high pressure boiler designs, then whether the necessary 


changes are made in the boiler or in the furnace is imma- 
terial. I of the 
boilers have been made in the furnace, and not in the boiler 


concede that most recent improvements in 
proper, and the most eflicient boiler designs used to-day aré 
practically the same as those of twenty vears ago. The ques 
tion brought up in the paper is, however, entirely different. 
If steam pressures as high as 600 lb. are used, it will be nee 
essary simply from that point of view to change the boile: 
design, and as pointed out in the paper, to do away with large 


drums and a small factor of safety. 
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Mr. Pigott raises the question of efficieney of the high pres- 
sure stage in the turbine. In the first place, it will almost be 
impossible in large turbines to utilize some of the principles em 
ployed to-day. It will not be possible to carry the high steam 
pressures right into the turbine. As a matter of fact, in most 
of the present large turbine designs, with the exception of the 
straight Parsons type, there is a large drop in pressure be- 
fore the steam enters the turbine proper; in other words, in 
the very first drop of pressure, a good part of the energy ot 
the steam is converted into velocity. The steam after it leaves 
the first nozzle, has now to be utilized in a scheme of velocity 
staging, and in that respect the turbines for high pressure will 
be practically identical with the present tvpes of turbines, but 
the velocity stage at the beginning will be carried out to a 
greater extent. 

It is quite true that with high pressures, losses in the high 
pressure stage of the turbine will be greater, but it must be 
remembered that all the losses oceurring in the individual stages 
reappear in the steam in the shape of added heat, because ther 
is no other way of disposing of them. Whinle this loss of 
heat decreases the efficiency of the high pressure stage, it is 
partly utilized in the lower stages. Of course the losses that 
oeeur at the high pressure end, say between 600 |b. and 200 
lb., will not be fully reeovered in the low pressure end of the 
turbine, but by proper design they can be recovered to a very 
great extent. 

Regarding piping, in the western plants which Mr. Pigott 
mentions, they have a welded seam between the flanges. The 
strength of the joints is given by the flange bolts, and the 
welding is used merely as a seal, and that works out in prac 
tice very well. Of course it is necessary in ease of repairs to 
eut the seal, but on the other hand most of the repairs in 
these cases are caused by failure of the gasket, and that is the 
very thing the welding avoids. 

I do not mean to point out that it is not possible to de 
pend on the strength of the weld. In high pressure de 
sign with which I have experimented and carried out a great 
deal of practical work during the last few vears every joint 
is welded. I have tested welded joints with pressures between 
9,000 and 10,000 Ib. per sq. in. and have burst the tube, being 
unable to injure the weld. It is therefore possible to depend 
on the strength of the weld if it is properly made. 

At higher pressures, it is possible with a pipe line less than 
12 in. in diameter to supply all the steam necessary to oper- 
ate a 20,000 kw. turbine, and from that point of view the ques- 
tion of strength of joints is disposed of, because it is cer- 
tainly easier to make 12 in. joints and welds for 600 Ib. than 
to make 18 and 20 in. joints for 200 lb. 

Mr. Rice has pointed out that loss of strength of the ma- 
terials occurs in temperatures higher than 600 deg. The paper 
does not advocate raising temperatures while increasing pres- 
sures. For that reason the question of the loss of the strength 
in the material at high temperatures is eliminated. 

In reply to Professor Thomas, the unaflow design of recip- 
rocating engine is specially fitted for the adaptation to high 
pressures. It is a remarkable fact that such knowledge as we 
possess today points to the possibility of realizing fully in a 
unaflow engine efficiencies given by theoretical considerations. 

Such engines, too, are much simpler and are also less bulky 
than other engines used on lower pressures to obtain the same 
results. 

In the light of Doctor Jacobus’ criticism, I must modify the 
statement that the present day boiler designs are not suitable 
for higher pressures than, say, 200 pounds. At higher pres- 
sures, however, say 250 Ib. and over, standard boiler designs 


become expensive enough to offset all the gain which would 
otherwise result from the employment ot these high pressures. 

Boiler designs are possible which will utilize hgh steam pres- 
sures without necessarily increasing the eost of the boiler to 
such an extent that the theoretical gains are almost wholly 
wiped out. The question is not merely a theoretical one, al- 
though the paper attempts to present only the theoretieal as 
pect, it is primarily an economie one. Most of the diseussors 
concede the possible theoretical gains, so the question remauts: 
Can high pressures be realized in practice, without involving 
such high charges, due to initial cost of installation, interest o1 
the investment, repairs, and up-keep, that the theoretical gains 
are offset? It has been my contention that these extra ex 
penses necessitated tor high steam pressures are not lig! 
enough to offset the theoretical gain, even to a small extent. 
As the problems of design are more clearly understood, and 
are properly met, we will within a very short time see the ger 
eral adoption of higher steam pressures, especially in large 


power plant work. 


PROPORTIONING CHIMNEYS ON A GAS BASIS, 

A. L. MeNzIN 

DISCUSSION 

A. G. Curistiz. The author has rendered a distinct service 
In presenting the derivation and application of the varous 
formulae relating to chimney problems when considered ot 
the basis of the gases handled. His methods are quite rational 
and could be applied readily if detinite information were avail 
able on all the tactors involved. 

The writer had occasion a number of years ago to desig 
some chimneys for large cement kilns whieh operated on the 
wet process. These chimneys had, therefore, to handle the hot 
gases from combustion of the coal, the steam from the drving 
of the raw material, and the hot gases given off when the lime 
stone was reduced to quick lime. As the regular formulae were 
not readily applicable, an attempt was made to solve the prob 
lem in the manner Mr. Menzin outlines, but so many unknowns 
were involved that the fina: design was based as much on guess 
work as on engineering data. 

Engineering literature is disti ietly lacking 1 available data 
on the performance of chimneys, particularly as regards what 
takes place in the chimney itself. The variations of tempera 
ture, density, and draft from top to bottom of the various 
types of chimneys are practically unknown. Hence the ve 
locities and volumes in the chimney are also unknown. The 
effect of wind has not been worked out, particularly in regard 
to the air leakage into the chimney under heavy winds, to the 
cooling of the gases, or to the suction, if any, over the top of 
the stack. Some recent experimental work has shown that hu 
midity has a very appreciable effect on the flow of air in pipes. 
It is, therefore, reasonable to expect that humidity in chimney 
gases, due to the combustion of the volatile matter of bitumi 
nous coal and oils, and particularly in the case of lignite, must 
also have an effect on the operation of the chimney. 

The chimney of the power plant of the new Johns Hopkin 
University has been specially built with the particular object 
in view of studying certain of these problems, and some wor! 
along this line will be undertaken in the near future. 

Mr. Menzin submits tables based on assumed gas volum« 
and velocities, but does not supply any experimental data + 
indicate which, if any, of these velocities gives the best per 
formance, nor are his friction factors derived from actu: 


stack performance. The value of the paper would have be« 
greatly enhanced by the addition of these experimental data. 
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UNIQUE HYDRAULIC POWER PLANT AT THE 
HENRY FORD FARMS, Mark A. Repoaut 


DISCUSSION 


CLEMENS Herscnel (written ) The icea of utilizing that 
porto ot the treshet river flow that wastes over the da 
ol hereasing the ead acti ra the turbines, at those 
times sufferme from a diminution of the ormal tal 
trom backwater ~ oo ot ew Experiments “ a apparat 
of this kind were made by M. Saugeyv, superimtendent 


tive ( evres powel plant. owned by tie City ot Geneva. 


Switzerland, 


i Carin ' June, LOD, a d vrhaps earher 1] 


system was desenibed in the Zeitschrift des Verein Deuts 


lnaen eure, i bout LOO7, and in othe. journals, and i mainiyp 
let, with date, issued by the Soeté Hvydro-Motrie 
(reneva describes these aod iter exXKperimelt 

The ‘ rT the Saunvey ’ mattis té ~ ‘ 
























































Water Lifted 
Operating Water 


Water Ratio 


] REST s or Tests on Fa INCREAS] 
hitted a certain height by means of other water falling a 
certain height, was about 3 per cent. This is poor, even for 


an apparatus that operates by induced currents of fluids. It 
gave the writer the impetus to accomplish something better, 
however, and in the Harvard Engineering Journal, June, 1908, 
he deseribed a hydraulic apparatus for the purpose named 
above, which was called the “ fall inecreaser.” This had a 
maximum efficiency of 30.4 per cent. 

A bref mention of the fall inereaser, with an up-to-date 
design of a power house fitted with fall inereasers, may be 
found in Transactions Am. Soe. C. E., November, 1915, in a 
discussion of a paper on Indueed Currents of Fluids, by F. 
Zur Nedden. 

30.4 per cent. does not sound like a very high efficiency 
to turbine builders and others, but is believed to be very 
good for an induction current hydraulic apparatus. 

There is nothing, not one word or figure. in the paper under 
discussion, to permit one so much as to guess at the mechani 
cal efficiency of the “discharge accelerator.” As one who has 
onducted experiments with both fall inereaser, and also, to 
some extent at least, with a discharge accelerator, the writer 
as not much faith in the efficieney of the accelerator. The 


’ 


2 Wall Street, New York 








following is what he wrote in the Harrard Enaineeriy Jour 


val, June, 1908: “ The fall inereaser is not an ejector, and 


experiments made with an elector form o throat-piece. a 
il 5! rN) nozzle endeavor vy to operate t. vave 

its (etleenev) that there was no enceouravement to eont 
Hong those lines.” Ac thre stateme ‘ S ace thy sai 
nder diseussion that the accelerator is = Pe . 
ne ecessary to add that \ it ibove eng 
ejector form of throat piece,” vas sin ay to, the ; 
ceelerator now show! The differences 

irbine discharge entered the throat-npiece 5 ‘s 
through the a ilar area aro ad ft ( ate ‘ 
perati Vater enter e thi o , ' on 

“i rere aceelerator thy , 
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through the nozzle There ¢a ot, ll the opinio ol the 


writer, be any material difference in efliciency between these 
two arrangements. The discharge accelerator arrangement is, 
however, the better one for regulating or Varying the discharge 
ol the operating water. 

Here is another quotation from the June, 1908, article: “ No 
does it seem to me that the forms of formulae found in the 
books and learned transactions for computing the work ¢ 
ejectors, based on the assumption of an impact of the nozzle 
stream upon the water within the throat-piece, are based upor 
a proper assumption to produce a correct tormula for repre 
senting ejector action. To my mind an ejector is only another 
form of negative pressure apparatus, in which suction causes 
the water to enter the throat-piece through a ring-shaped 


orifice situated all around the nozzle (i the accelerator. 
through the nozzle), rather than through holes fashioned 
the throat piece itself, and distributed over its whole out 
side surface, as in the fall inereaser.” 
It might be thought that inasmuch as all these low fall tur 
bine aids use freshet runs of the river to furnish the operating 
water, their efficiency is of no consequence; but as will be 
shown in detail, this is not so, unless at exceptional times; 4 
at the Henry Ford Farms the times called e, which last only, as 


one may judge, for certain set periods of hours during the 
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year. From an experience of seven years in designing these 
plants for river situations of all kinds, the writer can state 
positively that the mechanical efficiency of the apparatus is 
of great importance; and so is the regime or character of the 
river on which the fall inereaser is to be used. 

[t is all a question of kilowatt-hours produced by the fall 
nereaser in the course of an average year’s run of the river, 
set off against the construction cost of the fall inereasers; and 
as one may or may not pay too high a price for a cube of 
gold, so fall inereasers may or may not according to their 
efficiency be of economie value. They have this in their favor, 
that their product is of annual recurrence, forever; while 
their construction cost (operation and maintenance are negligi- 
ble quantities) is incurred but once. As a numerical example 
and to fix ideas: In a ease examined some years ago, when the 
fall increaser was as vet new, the annual product of the 
fall inereasers would have been 153 million kw-hr. in an 


average vear, delivered at times of high water and low fall, 
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Fic. 3 Fatt INcREASERS AT KANAWHA FALLS 


lasting in all some 180 of the days of the year; and the es 
timated construction cost (my estimate) was one million dol- 
lars. From this case—a very favorable one—the net advan 
tages conferred range towards nothing, until in other cases, 
with rivers of a different regime, those advantages wholly 
disappear. 

Dr. Ernst Duebi, at one time of Ziirich, Switzerland, re- 
peated the writer’s tests, in 1911, at Ziirich, and added much 
information to that previously known concerning the fall in- 
ereaser. The results were published in book form by Rascher 
& Cie., of Ziirich and Leipzig, 1912. 

The essential results found in the writer’s tests are shown 
in Fig. 1. 

Fig. 2 shows a design of power house, with fall inereasers, 
made for the City of Geneva, Switzerland; site not yet built 
upon. That the design had novelty in 1907 may be gathered 
from the fact that patents were issued for it by the United 
States, Canada, France, Switzerland, Italy, Sweden and Ger- 
many. 

At the site named, the water upstream from the power house 
is lowest (must be held lowest), in times of freshet in the 
river; there being lift gates designed to create the mill pond, 
instead of a dam. At the same time there is backwater; or in 
other words, the fall is reduced doubly (shutting up like an 
accordion) ; which accounts for the elevation of H. W. shown 
on the drawing, being at a lower elevation than that of L. W. 

Note the ready means supplied by fall increasers for getting 
rid of rack-trash. It needs but to be pushed down, into the 
suction area of the fall inereasers, to pass through them and 


out through the tail-race; instead of being laboriously raked 
up and carried ashore and away. 

It is evident that to enable the use of freshet water to op 
erate the fall inereasers, a head race of any material length 
is inadmissible. The power house must be at or very neat 
the dam. This requirement eliminates the majority of hydro 
electric plants from a consideration of fitting them with fall 
increasers., 

The next elimination takes place when the character o1 
regime of the river is taken into consideration. Rivers diffe: 
in this respect far more than one would suspect; and a eare 
ful analysis of their modes of flow during all the days ot 
several years, the more the better, are required, before their 
regimes may be adequately portrayed. This is done by setting 
up for them what have been called * duration curves.” Every 
engineer knows what hopeless looking messes a plotted series 
of daily discharge “ curves,” (or pictured saw teeth) make, th 
ordinates representing consecutive days of the year the ab 
scissae representing gage heights, or second-feet of river flow 
ut let each year be represented by these same daily quantities, 
plotted in the order of their size, and we get at once a smoot! 
curve of quantities flowing in the river for the 365 days ot 
the year, useful in more ways than one. Fig. 3 shows sucli 
a curve of river flow. See also, on this point, Transactions 
Am. Soe. C. E., 1907, a tabular analysis of 20 years’ flow 
ot the Connecticut River, at Holyoke, Mass., which could 
readily be converted into curves such as have been spoken of ; 
and Doeument 1400, H. R., 62nd Congress, 3d Session, 15 
vears’ flow of the Potomae River at Great Falls near Washing 
ton, represented both in tabular and diagram form. 

The diagram, Fig. 3, needs little explanation. Besides sliow 
ing a curve of river flow, it shows the corresponding falls that 
obtain synchronously at the mill-site under consideration ; and 
trom these two the power curve at this mill-site, without the 
use of fall inereasers, may readily be computed and plotted. 
After this we may, with the aid of Fig. 2, compute, and then 
plot, the power curve for the backwater days of the year 
with the use of the fall increaser; and the area of the diagram 
ineluded between the last two curves named, gives the total 
horsepower days or kilowatt-hours, which fall inereasers 
would produce annually forever on that mill-site. Note that 
at first there is not water enough in the river to operate all 
the fall inecreasers, causing a sagging down of the curve; which 
only gradually brings the power curve up and back to normal 
full power. Here is where thie efficiency of fall inereasers be 
comes of great moment. 

There only remains to compare their productive value wit! 
the interest on the construction cost. The result depends mai 
lv on the regime of the river. Fall inereasers are useless 
where the river flow is effectively regulated by great lakes or 
reservoirs, causing a uniform discharge of the river. They 
are uneconomical on rivers that have only a few days of the 
year of backwater. On the other hand at times a single 
year’s output of kilowatt-hours will nearly pay for their con- 
struction cost; and heat engines put in to supplement the 
low water run of the river, can not afford to burn fuel in 
competition with the cost of kilowatt-hours when produced 
by the fall increasers in the days of freshet water during the 
vear. 

It would also seem that tide mills, which may have an 
inexhaustible water supply, but which all have a greatly 
varying fall during the 24 hours, could materially benefit by 
the use of fall inereasers; and if the “ discharge accelerator ” 
will show up the proper cost and efficiencies, it could pre- 
sumably compete in this and other cases. 
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R. L. Davauerry. The writer has been much interested 
in this paper by Mr. Replogle. It is hard for some people 
to realize that a water power plant may have to shut dow) 


because of a superabundance of water as well as because o 


lack of water. Such a situation is only met with in the case ot! 
a lov ead plant where the fall available may be almost ce 
stroves time of tlood. The writer has found it necessar\ 
to expla at unber of times why it is that sueh a tall de 
creases thme of igh water This point is illustrated 1 | 
$. [lus otograph, while of a relatively small stream, slows 
‘ ‘ st as well as e of a mue larger streat ine 
i - parti ilar cuse the depth ol wate flow] yr ovel 
e crest ot the submerged dam was practically equal to the 
heriit the dam above the bed of the canal It mav be seer 
at ‘li does little more thar ereate a disturbatoee 
t ‘ tel (i tie ill s ery iY 
el nall tall is due 








Fic. 4 Low Heap ix Time or Higu Warer 


Under sue circumstances the amount of water consumed 
by a turbine will be much less than the normal amount. and 


the head bel v less also the power will be seriously re 


duced he device which Mr. Replogle has emploved makes 
It possible To consume more water and thus to compensate 
tor the reduction oft head. 


It wo ile be of considerable interest if we knew the amount 
ol wate! actually discharged by the turbines during the 
tests made by the author, and also the additional wate 
used to produce this effect. It is to be hoped that the author 
will be able to secure this data at some future time. 

It is well known that it costs more per horsepower to 
develop a given amount of power under a low head than under 
a ligh lead. As the author states, many low head powers 
are not utilized, though there is an abundance of water, due to 
Such a device as this, used constantly, cor 
verts a low head plant into one of somewhat higher head 
The actual amount of water consumed by the plant including 
that wasted through the accelerators may not he much more 
than the amount required to develop the same power under 
the lower head without the aeeelerators. It would be interest 
ing if the author could give comparative efficiencies in such 
a case. f course for the diseharge of flood waters only, 
the efliciency is of no consequence, but for constant use it 
would be. 

Wiule this accelerator is different in detail, it seems to be 
similar in principle to the fall inereaser described by Clemens 
Herschel in Engineering News, Vol. 73, p. 84. 


\s t. Professor Hvdrauties Sibley College ‘ ri I 


and these compare favorably with the results seeured 


Herschel 


THe AvutHor. In reply to Mr. Dougherty, data regarding 


the amount ot water actually discharged during the tests eould 


not he procured at the time the tests were made Some data 


have been secured in preliminary tests of a very small turbine, 


vy Mr 


It was preferred to make no reterence to etherene tests 
itil sue tests could ty made it i lomeal md comprehel t 

i el | ™t iM 
nen 

(ot constructions suggested by other engineers 1 iuthor ob 
tamed is first knowledge throug the | _ Patent Othe He 
wlieves the construction desernibed is origi 

\; construction designed tor the purpose 

‘ \ tream . rrot I 

ler Th lew Mixing edd ind ede ! 

! = ranstol The K etie e@1 rg ‘ I \ 

eu Ir e preim iT Cs ’ I { 

rit dreds were trom a ¢a d x 


erneyv, but is ( sAVvs west overs erm 
trom investment. 


| ‘ etnerencies auoted nD\ Mi Hersc el i te ty 


it e author's ynt of view , 
been provided with the best possible means 1 rroduce edd 
irrents and triction The grating or pertorated throat 
nly impedes the inducer stream The turbine water enter 
at right angles to the inducer stream causes endless edd 
currents. The abrupt orifices are causes of much tretion It 


Is possible that if the whole throat section were removed 
ehereney would be as high as that stated. 

In conelusion, it was thought that the facts gathered to dats 
regarding the accelerator deseribed in the paper might be ot 
interest, but the author has substantial reasons to believe that 


; 


mueh higher efficiencies than those given can be obtained from 


this «lass of apparatus. 


OlL ENGINE VAPORIZER PROPORTIONS,  Lovts 
[LLMER 


DISCUSSION 
Wa. T. Pries written). The author has invaded a very 


dittieult field and has carried his caleulations as far as reason 


able general assumptions will permit 


The subject of vaporizer proportions involves so many 
factors requiring tor practical mathematical treatment si 
many specie assumptions, that the only safe method to 


follow is backward caleulation and interpolatio: Exterpo 


lation, even to a moderate degree, [ have found to be not very 
reliable. 

Mr. Illmer assumes for the Hornsby-Akroyd vaporizer a 
uniform input of heat over the entire inner surface of the 
eap and a marked temperature gradient from center to edge. 
This is not correct. With this engine the spray strikes the cap 
on the side at an angle, and at this point instead of an input 
of heat there is a momentary subtraction, as heat is given up 
to gasify the liquid fuel. At full load a dark area is usually 
plainly evident; around this region the temperature is higher, 
and then the color dies out to a black at the edge. Mr. Illmer 
ha* pointed out that the contact of the eap with the water- 


cooled portion is only over the area of a narrow copper gas 
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ket; the temperature gradient must therefore be explained as 
being due to radiation and convection from the large flange 
area. 

With the De La Vergne type FH engine, using air injection, 
the input of heat to the vaporizer does appear to be uniform 
over the interior surface, but examination of the hot vaporizer 
shows no perceptible temperature gradient. At full load in a 
dark room there is usually a dark red color of uniform shade 
from end to end. The output of heat seems to be uniform over 
the whole surface, therefore, the flow of heat to the edge being 
negligible. 

There is a great difference in oils and often with Hornsby- 
Akroyd engines the caps must be changed to suit the different 
fuels. The writer has known cases where it was necessary to 
insert a metal coil in the vaporizer to maintain the tempera- 
ture at light loads. When the temperature of a Hornsby-Ak 
royd vaporizer shows symptoms of dying, first the water cir- 
culation is reduced, then the compression is increased by in 
serting plates between crank pin box on connecting rod, then 
a ribbed cap is substituted for the plain cap. 

The author’s comparison of the high compression engin 
with the vaporizer engine is in the writer’s opinion entirely 
correct, but he appears to lean toward a 2-cycle vaporizer en 
gine with a compression pressure of about 300 Ib. per sq. in. 
and with air injection. 

The addition of the vaporizer to allow of reducing the com- 
pression from 500 to 300 Ib. per sq. in. is only a half-way 
measure. The compression must be reduced still lower and 
then we must go further and eliminate the air compressor. 
Already there is in fairly wide commercial operation a new oil 
engine which operates without air injection with compression 
of 150 lb. and with fuel consumption under favorable condi- 
tions very slightly below 1% lb. per bhp-hr., a consumption of 
0.55 Ib. at three quarters to full load being a conservative 
guarantee. 

Mr. Illmer has pointed out the advantages of timed in- 
jection and has explained the difficulty of forming a thorough 
explosive mixture in the reduced time interval allowed. The 
logical solution of the problem is first, an abundance ot 
oxygen to inerease the combustion rapidity. suggesting at 
once a 4-eyele design. Second, an efficient mechanical spray 
to divide the oil into the smallest possible particles so as 
to present the greatest oil surface to the oxygen; this sug- 
gests a certain shape of spray and a uniform distribution of 
oil particles throughout the spray volume. Third, a combus 
tion chamber conforming as perfectly as construction con- 
siderations will allow to the natural shape of the spray. 
Fourth, as completely as possible confine the entire charge 
of air in the vaporizer at the time of injection. Fifth, a 
vaporizer cap located so as to complete the vaporization of 
heavy oil particles and ignite the charge. 


Tue Avutuor. In deriving the formulae presented a series of 
alternative assumptions were tried out, but the given equations 
were found to be in best agreement with the Hornsby-Akroyd 
vaporizer proportions. The primary aim has been to show 


that rational vaporizer proportions must rest upon something 
better than a purely empirical basis. 

The exception taken by Mr. Price to the assumption made 
as to the uniform input of heat over the entire inner ca) sur- 
face of the vaporizer cap appears to be valid inasmuch as the 
theoretical temperature gradient would not oceur in practice. 
The diserepancy noted resulted from the simplification re- 
sorted to in deriving the formulae. A more refined basis tor 
derivation should make allowance for the tact that this tem- 
perature head, t,, is not uniform over the entire cap surface, 
but is actually smaller at the center than at the edge of the 
cap. 

In addition the oil spray is usually directed against the hot 
center portion of the cap, which sets up localized cooling and 
thus further contributes to a reduction of the temperature 
drop from that expected on the assumed basis of a umitorm 
distribution of input and output heat. 

A more complete analysis, taking into account the varying 
rate of heat input from center to edge of the cap, would no 
doubt show a temperature distribution more nearly in accord 
with Mr. Price’s observations, but it is thought that sneh 
rather involved basis of calculation would not materially alter 
the average cap temperature t. as given. This view is based 
in part upon Prot. Hopkinson’s’ series of non-cooled piston 
temperature determinations, which show a temperature gradi- 
ent for the head-plate to be in fair agreement with the drop 
indicated in the present paper. 

Experimental measurement along the lines of Hopkinson’s 
investigations on pistons would no doubt offer the most satis- 
factory method ot finding the actual temperature gradient in 
vaporizers. Such data would readily make it possible to fix 
upon the degree of cooling due to the fuel injection and show 
its effect in reducing the ratio of maximum to average cap 
temperature, besides providing a check for the series of other 
dependent assumptions which had to be made as to existing 
temperature relations. 

In closing, the heat flow from center to edge of the cap is 
not due primarily to the increased external radiation into the 
atmosphere from the flange surface, as indicated by Mr. Price, 
but is rather to be explained by direct metallic conduction of 
heat from the cap flange into the jacketed portion of the 
vaporizer. While the contact surface of the copper gasket is 
small, the conducting power of such restricted contact may 
nevertheless be relatively quite large under the existing tem- 
perature head, the effect being analogous to the cooling action 
exerted by the seat upon the head portion of a poppet valve. 

As indicated by the quantitative figures given in the paper, 
the external radiation of heat into the atmosphere can at best 
account for but a relatively small portion of the total heat 
input into the cap. Hence while the restricted gasket contact 
does serve to prevent excessive cooling of the eap edge, it still 
has sufficint capacity to conduct away the major portion of the 
heat received by the cap wall. 


2“On Heat-Flow and Temperature-Distribution in the Gas-Engine,” 
Proc. Inst. C. E., Feb. 2, 1909. 
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CORRESPONDENCE FROM MEMBERS 
OF THE SOCIETY 


Provisions have been made by the Publication Committee for 
Correspondence Departments in The Journal as follows: 

1 Department for contributed discussions on papers pre 
viously published, or new matter. 

A Members’ Corre sponde nee De partme nt including sugges 
fions on Socrety affairs. 


Contributions for these departments are earnestly solicited. 


ADVANCE PUBLICATION OF 


JOURNAL 


PAPERS IN THE 


lo the Editor: 

The Journal should be mainly considered from the stand- 
point of the members who do not live in New York, and who 
are, tor various reasons, unable to attend the meetings of the 
Society. It is the “ means of communication,” if one might 
use this term, between these members and the Society as a 
whole. Furthermore, these out-of-town members constitute 
the majority of the total enrollment in the Society. 

When a otten 


neglects, in the rush of routine work, to send for the advance 


member does not attend the meetings, he 


copies of the papers to be presented. Even those members 
who have a direct interest in certain papers, and who might 
contribute valuable discussion, frequently receive their advance 
copies too late to allow of more than a hurried perusal ot them 


before the meeting. 

As soon as the meetings are over, the regular weekly tech- 
nical journals publish abstracts of all the more important 
papers, with discussions of the same, and the outside engineer 
usually reads those reprints. Later on, when the papers and 
discussions appear in the Journal, he has no keen interest in the 
matter and Even if the Journal were a 


weekly pubhieation, it would still have to meet the competition 


does not read it. 
ot the commercial trade publications in the same way as at 
present, 

Briefly then the situation is that the earlier publication of 
papers and abstracts in the regular technical weeklies render 
later publication in the Journal of less value and small in- 
terest. 

The best remedy for such minimizing of the value of the 
Journal to the members would seem to be the return to the 
earlier plan of publishing all papers in the Journal before 
the meetings. This would place such engineering information 
before the membership at first hand, would encourage freer 
and fuller discussion by allowing the members more time to 
consider the papers and would serve as a spur to men prepar- 
ing papers, for those received earliest would probably be pub- 
lished at onee. Since it has been decided to retain the Transac- 
tions in the old form, there would be no specific objection to 
having discussions presented in later issues separate from the 
text, as is done in the publications of other societies. 

Objection will be raised that the issues preceding a meeting 
will be unnecessarily large, for authors do not get papers in on 
time. This could be remedied by making a rule that only 
papers published in the Journal could be presented at each 
meeting. Then members submitting late papers would have 
to allow these to stand over till the next meeting. This would 
form an incentive to earlier submission of papers. 


A. G. CHRISTIE. 
Baltimore, Md. 
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RECORDS OF MOTOR TRUCK PERFORMANCE 


To the Editor 


The writer has a particular interest in motor driven vehicles 


for the earrying ol goods and because of the economic im 


portance of this means of transportation, and the direct bear- 
ing it has on the greater problems of distribution and market- 


ing, and he bel 


es that other members ot our Somety eht 
well be interested. 

Merchants and manufacturers and others owning motor 
trucks have begun to show more terest in keeping a daily 
record otf their perlormance, and tor this reason accurate 
operating tigures are now being made available. The follow- 


ing results were recently reported by owners employing motor 


trucks of the same capacity and manutacture but engaged 


different industries 


MONTHLY MM li4-TON 1 cS FOR NOVEMBER, 191 
Locatior Butt St. Louis, Detroit, Baltimore 
4 Mont Mo Mich Md 
Business Ww! Gre Paint Mfg. Lumber Pack« 
Days in service 245 2h 26 2 
lays out for repairs ‘ OD “ 

Numbr trips i2 Leis 4 2 
Number of customer 1.230 2 214 900 
Load in pounds 07.500 270.640 82.254 bd. ft 79.600 
Mileage traveled SOS R20 1,502 G07 
Galions of gasoline 140 144 oon lt 
Pints of cylinder « is 1) oo r 
Pints of transmission lt 7 2 
Pounds of greas 2 0.75 15 2.2 
E ABOVE SUMMARY 

I t St. Louis Detroit baltimore 
Number of trips per day ’ 6.04 3.31 1.28 
Customers per das 50.2 15.68 8.23 0.2 
Weight per day in pounds 12.500 10,825.6 3,164 bd. ft },184 
Weight per triy 2.500 1,630 S75 bd. ft 2,487 
Mileage per day 32.74 16 7 .7€ 6.28 
Miles per gallon of gasoline nT 79 6.59 ry, Fv 
Miles per pint of cylinder « 16.7 20.72 16.69 12.42 

The large variations indicated above suggest that many 
motor trucks are being managed to better advantage tha: 
others, and that the operating efficiency in the latter case 
might well be improved by studying carefully the conditions 


surrounding the work and advising the owner accordingly. 


This work brings into action another branch of engineering 


which has been developed to a marked degree in some Euro- 


pean countries, and this communication is addressed in the 


hope that other members of the Society having similar work 


in hand mav find through the 


assistance columns ol this 


Journal. 
R. C. HARGREAVES. 
Detroit, Mich. 
TURBINES Vs. ENGINES IN UNITS OF SMALL 
CAPACITIES 
To the Editor 


The data regarding economy of turbine driven pumps given 
‘ } | 


in Mr. Barstow’s paper on Turbines vs. Engines in Units of 
Small Capacities (The Journal, September, 1915), does not 
represent the highest performances that have, up to the pres- 
ent time, with a turbine driven centrifugal 


been obtained 


pumping unit. 


The installed at the 
Pumping Station, Pittsburgh, was the first pumping machine 


geared turbine pumping unit Ross 


of this deseription ever built. Since that time other units 
have been constructed where better results have been obtained. 
I refer to the official test made by the City of Cleveland of 
the 30 million gallon centrifugal pumping unit installed at the 
Kirtland pumping station. This unit showed a duty of 128,- 
400,000 ft. Ib. per million B.t.u. or 152,020,000 ft. Ib. per 1000 


Ib. of steam. 


The unit in question during test showed a deliv- 
30.3 million gallons per day against a total head of 


ery ot 
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236.3 ft.; the steam supplied was 153.58 lb. per sq. in. gage 
with 102.6 deg. Fahr. superheat, and the turbine exhausting 
into a vacuum of 28.25 in. of mercury. 

It may be of interest tor comparison with other data given 
in Mr. Barstow’s paper to analyze what this duty obtained 
would mean in operating cost. The unit consisted of a turbine 
reduction gear and two 24-in. pumps operating in series. It 
occupied approximately a space 10 ft. by 35 ft. and had a total 
weight of about 57 tons or about 326 Ib. per sq. ft. of founda- 
tion. The price of the unit ineluding condenser was $35,759, 
and the price of the bituminous coal burned at the plant aver- 
ages $1.64 per ton. Assuming the cost ot building a founda- 
tion at $20,000, and all boilers of a nominal horsepower equal 
to the steam requirements at $30 per horsepower, interest rate 


at 4 per cent, and the probable life of 





twenty vears for the complete plant, the 
annual cost per water horsepower is 
$23.11, on the basis of twenty-four hours’ 
operation, three hundred and _ sixty-five 
days per vear of $25.90 per annual water 
horsepower on the basis of full load oper- 


ation, sixteen hours per day. 


Mr. Barstow, diseussing boiler feed 
pumps, gives the impression that turbine 
driven centrifugal boiler feed pumps of 
less than 250 gallons per minute are not 
practicable. In this connection I would 
like to add to Mr. Barstow’s data that 
centrifugal boiler feed pumps are built 
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To the Editor: 

As Mr. Barstow stated in his paper on Turbines vs. Engines 
in Units of Small Capacities (The Journal, September, 1915) 
the general advancement of the steam turbine has been ex 
ceedingly rapid. It is not surprising, theretore, that there 
has been a small region from which the engine has not yet 
been driven. Small turbines have already begun to invade 
this field, however. Usually as pointed out by Mr. Barstow, 
the water rate of a small turbine has been unimportant. By 


proper selection of the number of stages, number of bucket 


rows per stage, and wheel diameter for a given horsepower, 
speed and steam supply, almost any desired water rate car 
be obtained. Single stage machines with two or three rotating 


bucket rows have been very popular. Now, however, more 





and used in quite large numbers in quan- Fic. 1 Exampie or a RECENTLY DeveLopep StnGLE Stace TURBIN! 


titles ranging from 50 to 200 gal. per min. 

| would like to cite one instance where a small boiler feed 
puinp of the centrifugal type is used for quite an abnormal 
condition. The ordinary demand of the boilers requires the 
pump to deliver an average of 15 gal. per min., due to the 
condition of the plant load; there may be some days enough 
demand from the boiler plant to require the feed pump to 
deliver as much as 60 to 75 gal. per min. The boiler feed 
pump in this instance is direct driven by a turbine and its 
speed is controlled by an automatic pump governor, which will 
change the speed of the unit to suit the requirements of the 
boiler plant. The pump is handling water at 200 to 210 deg., 
and is pumping against an average pressure of 200 lb. per 
sq. in. 


C. R. WALLER. 


Trenton. N. di 


efficient turbines are available with a greater number of mov 
ing bucket rows. <A balance must always be made betwee 
inereased first cost and increased operating cost. 

The accompanying photograph (Fig. 1) shows a machine ot! 
a type recently developed. These give comparatively good 
non-condensing water rates, and are designed to meet present 
day requirements regarding the balanee between simplicity and 
high efficiency. 

One advantage of turbines over reciprocating engines which 
Mr. Barstow has not mentioned, is the fact that the turbin 
maintains its original water rate, while many types of engin: 
fall off appreciably. This was very clearly shown in a series 
of tests published by F. W. Dean in The Journal for June, 
1908. SaNrorp A. Moss 


Lynn, Mass. 
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SOCIETY AFFAIRS 


ATTENTION is called to the announcement of the Spring Meeting scheduled at New Orleans, La., 


on 


April 11-14, and also the announcement of the publication of the report of the Power Test Committee, 
which will be welcomed by the large number who have anxiously awaited the completion of this testing code. A 


statement of the important action requested by the President of the United States is given in the report of the 


special Council meeting, and notices appear in connection with the Engineer Reserve Corps and the new aviation 


SETVICE. 


SPRING MEETING 
LANS tor the Spring Meeting to be held at New Orleans, 

P Louisiana, April 11-14, are nearing completion, and are 
most promising for a strong meeting and an enjoyable one. 

It is probable that there will be a group going or coming by 
hoat and that one or more parties will be formed for the 
trip by rail. The trip by boat in either direction requires five 
days, and will be made on one of the best coastwise steamers. 
Invitations have been received from the local members at Cin- 
cinnati and Birmingham for members en route to New Or 
leans to stop in those eities, and it is possible that arrange- 
ments will be made by at least a part of those attending to 
accept the invitatyons. 

lhe rate for the round trip from New York is $75, which in 
cludes steamship both ways, or railroad going and steamship 
returning, or viee versa; and includes also meals and berth o1 
steamer. This provides further tor those who start from an 

land city, such as Cincinnati, to go by rail to New Orleans, 
and return by steamer to New York and thence by rail to Cin 
iennati. Round trip by rail between New York and New 
Orleans is $56.30; Pullman fare, $8.00 for lower berth and 
$6.40 for upper berth. 

The headquarters of the meeting will be at the Hotel Grune 
wald. 


of the week of the Convention, when registration will begin. 


The meeting will open as usual on Tuesday afternoon 


(in Tuesday evening there will be an informal gathering at 
the hotel. 

The first professional session will be on Wednesday morn 
ing following the business meeting, at which, besides such tech- 
nical papers as may be assigned, it is expected that there will 
be a discussion upon Industrial Preparedness: What It Means, 
and How It Can Be Accomplished. 

Following this meeting the visiting members will be in the 
hands of their New Orleans friends until Friday morning of 
the Convention, when the last general professional session will 
tuke place. The New Orleans local committee have in prep- 
aration one session for their part of the program which wall 
include papers by representative engineers on engineering 
problems of the South, including papers upon Low-lift Pump- 
ing Plants, Multiple Evaporators, such as used in the sugar 
industry, and a description of the Mechanical Equipment used 
in the Port of New Orleans. 

On Wednesday evening, there will be an address by W. D. 
Thompson, Commissioner of Public Utilities of the City of 
New Orleans. Various excursions are being arranged and as 
the month of April is one of the most delightful of the whole 
vear at New Orleans, the week, under normal conditions, should 
offer much pleasure to all who attend the meeting. 

It is particularly urgent that those who are to contribute 
papers should send them to the Secretary at the Society head- 
quarters at once, since it is desired to have these papers printed 


for distribution well in advance of the meeting. It cannot 
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The important part taken by the Society in the Pan-American Scie ntific Congress is also here re ported. 


be assured that papers received later than February 10 can 
be considered for the Spring Meeting and such papers may 
have to be held over until a later meeting. 

Full information as to the program, rates, and routes to be 
taken will be published in the next number of The Journal, 


and in a eireular which will be issued to the membership 


ANNUAL MEETING 


lhe Committee on Meetings is already considering plans 
for the next Annual Meeting, and desires to announce that 
papers which are to be contributed should be in hand by Sep- 
tember 20, 1916. On account of the time required for all of 
the members of the Committee on Meetings to read the papers 
submitted, and because of the insistence of the membership 
that the accepted papers be printed and distributed well in 
advance of the meeting, any papers received after the date 
mentioned are liable to be held over for a later meeting. In 
lew of the fact that the date announced is immediately fol 
lowing the summer season, which is the usual vacation period, 
the members are urged to prepare papers during the coming 
spring so far as possible, and to submit them early in the 


STLtndnie 


REPORT OF POWER TEST COMMITTEE 
ON RULES FOR CONDUCTING PREFORM 
ANCE TESTS OF POWER PLANT APPARATUS 


lhe Power Test Committee was appointed by resolution of 
the Couneil on April 13, 1909, to “ revise the present testing 
codes of the Society relating to boilers, pumping engines, 
locomotives, steam engines in general, internal combustion 
engines, and apparatus and fuels therefor, and to extend these 
codes so as to apply to such power generating apparatus as 
the present codes do not cover, including water power, bring- 
ing them into harmony with each other and with the best 
practice of the day.” 

As originally organized, the Committee consisted of D. S 
Jacobus, Chairman, Edward T. Adams, George H. Barrus, 
L. P. Breckenridge, William Kent, Chas. E. Lucke, Edward 
F. Miller, Arthur West and Albert C. Wood. Dr. Lucke re 
signed early in 1912 and the vacancy thus made was not filled. 
Owing to pressure of business duties, Dr. Jacobus resigned the 
chairmanship in December 1911, but the Committee laid his 
resignation on the table and appointed Mr. Barrus vice-chair 
man to serve as active chairman in his place. Later, the Com 
mittee accepted the resignation from chairmanship of Dr. 
Jacobus and promoted Mr. Barrus to the chairmanship, this 
action being in due time approved by the Council. 

The general plan of the revision was devised by Mr. Barrus, 
who at the Committee’s request soon after its appointment, 
submitted the first draft of a form of report which was after- 
ward substantially agreed upon and carried out. The first 
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draft was discussed by the Committee, and later the whole 
matter was referred for revision to a sub-committee consisting 
ot Messrs. Kent, Wood, and Barrus, who were appointed at a 


1911. The 


results of the sub-committee’s work were approved by a ma 


meeting of the General Committee in December 
jority of the full Committee and submitted to the Society in a 
preliminary report which was published in The Journal of 
November 1912. 

This preliminary report was presented at the Annual Meet 
ing in December 1912, and was widely discussed and criticised 
at the After that it 
In the light of the 


suggestions and eriticisms attending these discussions, the sub 


meeting, both verbally and in writing. 


was further discussed by correspondence. 
committee again made an extensive revision, which has now 
been approved by the entire committee. 

The work of the Power Test Committee has been carried on 
mainly by correspondence, though the sub-committee has held 
a large number of meetings. Many members of the Society. 
and a few engineers not members, have commented upon the 
work, either verbally or in writing, and all comments have 
instances, the 


the 


received consideration. In a large number of 


report has been modified in accordance with 


sugvestlous 
made by these individuals. 

Copies of the proposed report were also sent to the three 
the 


Engineering 


committees of and 
Standards Een 
the the 


Electrical Engineers, and te the U. S. 


Society on Railroads, Gas Power 


Bureau of (now Conmuiuttee on 


Standards), to Standards Committee ot 


Institute of 


gineering 
American 
Bureau of Mines, all of whom were asked tor comments. Sug 
gestions received from these sources were availed of in prepa 
ing the final revision. 

A report ol this kind cannot be expected to deal with all 
the refinements of laboratory tests, or to contorm to the 
methods practiced by every individual who engages in testing 
work: but it is intended to set forth the correct governing 
principles and serve the practical purposes ot the engineering 
publie. 

The final report was received by the Council at its meeting 
This is new 
The 


boilers; reciprocating 


on December 7, 1915, and was ordered printed. 
in process, and copies will be available at an early date. 
sections on tests of 


report embraces 


steam engines; steam turbines; pumping machinery; com 


pressors, blowers and tans; complete steam power plants; 


locomotives; gas producers; gas and oil engines, and water 


wheels. 


COMMENTS ON ANNUAL REPORT OF 
COUNCIL 

In the January number of The Journal was published tlre 
Annual Report of the Council, which reviews the important 
phases of the work of the Society for 1915, and which it ts 
hoped every member has had an opportunity to look over. 
In presenting this report at the Annual Meeting, Secretary 
Calvin W. Rice pointed out features of particular interest to 
the membership at large. A report of his remarks made at 
the meeting follows: 

In the report of the Council for 1915 there is first shown 
the progress of the’ Society with respect to its increase in 
membership. There are a good many in the Society who have 
the impression that the present rate of increase of member- 
ship cannot be maintained except at the expense ot quality. 
In this country, which has 


I want to answer this squarely. 
the largest industrial population of the world, we have, all 
told, about 


twenty-five thousand engineers in all of the 


AFFAIRS 


THe JOURNAL 
Am.Soc.M.E. 
societies. In Germany, with two-thirds of the population, their 
one society has more members than all ot our societies com 
bined. There are one hundred million people in this country, 
and more industries and a greater variety of industries than in 
any other country, and it is reasonable to suppose that our 
Society, which is the Society of the Industries, should be able 
to get the leaders of those industries to become members. 

The American Society of Civil Engineers has steadily in 
creased its membership, until it now has seven or eight hun 
The 


Electrical Engineers, specializing on electricity 


dred more members than has our Society. American 
Institute of 
about 


alone, has more members than we have. We have now 


increasing the 


but to 


sixty-eight hundred members. The object ot 


membership is not merely to get members, acquire 


greater strength for constructive work so that we may main 


tain our position with the other national engineering societies. 


We have raised the requirements tor membership so that 
now they are the strictest of any professional society in Amer 
1a. Every member of this Societys can be assured that no 


one is being admitted into full membership who is not thirty 
two vears ol age, who has not been ten vears in the practice 
of his profession, and five years in responsible charge of im 
portant work. That these conditions exist with respect to each 


candidate for full membership must be shown in detail and 


contirmed by tive members trom their personal knowledge. 


Fach applecation for membership is viséd by the Secretary, 
and it is an open secret that no appliecatior 


Members! ip 


for membership 


is ever submitted by him to the Committee if it 


lacks any of these essentials. 


Only after all of these statements in an application tor 
membership have been analyzed and shown to meet the require 
ments do five members of the Society, the Committee on Mem 


bership, sitting as an impartial jury, consider the application 
For consideration, five copies of the statements are 


so That 


prepared, 


each one of the five committee members has a file ot 


the replies in front of him. Each member in turn then reads 


aloud the statements to the others. I cannot see how any mat 


can get by this jury, except as he deliberately misstates th 


facts and gets five others to say that, from their personal 


knowledge, all of his misstatements are correct. 


Another thing,—tformerly it was permissible and considered 


proper to receive a man into membership who had either 


ability to design or to construct. Three vears ago we took 


out the or and substituted an and, so that now there is no man 


admitted to this Society who cannot both design and construct, 
and the possibility of a man being admitted to membership 


who designs things that would never work, or a man who 


builds things that he could not design, is past. He must have 


both abilities and be a well-rounded engineer. 


It is essential that the financial side of every institutior 


shall be well in hand, and the membership can feel safe on 
this matter. 
from $45,000 to $145,000. 


Since I have been Secretary our income has been 
All of 
are invested in bonds, and we even have a separate fund ot 


increased the trust funds 
$44,772.67 invested to cover the dues of Life and Honorary 
Members, and as far as I know we are the only Society in the 
world which does this. 

All of the gifts ever made to the Society are intaet anc 
invested, and the initiation fees are also invested in a separate 
fund, amounting now to $43,718.90, which is being used to 
retire the certificates of indebtedness which were issued for the 
purpose of paying off our share of the land on which the Engi- 
had 


some wealthy and generous members, who came forward and 


neering Societies Building stands. Our sister societies 
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paid off the $180,000 which was each society’s share of the 
purchase price, but we were not so fortunate in this respect, 
Yet 


with contributions amounting to only about two-thirds of the 


and have had to finance the matter on a different basis. 


gifts received by our sister societies, we were the first to pay 
off the mortgage on the land by means of certificates issued to 
We lack only about $13,000 of being com 
pletely out of debt. 


the membership. 
On the other hand we have enough sur 
plus to pay off that debt at any moment, if desirable to do so, 
but our funds are invested at the same rate of interest as we 
are paying on the certificates, so that by reason of the plan 
we are pursuing, we have the benefit of that extra working 
capital. 

It is the duty and obligation of the ollicers of ai \ 


the 


society 


to act as trustees tor members and to conserve the 


the Last 


therefore, when a serious business depression was feared, pre 


interests of members in every proper way. year. 


cautionary measures were taken and we conserved our inter 


ests a little more than was proved necessary, but not more thar 


seemed wise, at the beginning of the vear. The result is that 


we saved $26,000 last year to go into the surplus. 
Now, the use which ean be made of that surplus and of ow 


vrowing income will be made the near tuture 


apparent l! 
The Council prior to the Annual Meeting voted to strengther 
the staff of the Society by the employment of a Business Mar 


ager, and we have an ambitious program for the Society for 


the benefit of every member. Coupled with that 1s a plan 
the fact | 
make every member of this Society take a more active part 


Loca 


and emphasis should be put on now mention—to 


in its government, and Dr. Jacobus will eall later on the 


Sections of the Society to assist in 


in choosing a Nominating 
( ommiuttee. 
The remainder of the features which are embodied } the 
report can be read by the members at their convenience 


COUNCIL NOTES 


At the meeting of the Council held on January 14, 1916, t 
following members were present Dr. D. S. Jacobus, Pres 
dent, John H. Barr, R. M. Dixon, Chairman of the Finan 


Henrv Hess, Alex. C. Hun 
Main. H. de B. Parsons, John A 


( ommittee, A. M. 
R. Hutton, C. 1 


(Greene, ely - 


phrevs, F. 


Stevens, J. E. Sague, William H. Wilev. 7reasurer, and ¢ 
vin W. Riee, Secretary. 
The following matters were brought up in t ordet 


business and voted upot 

Dr. D. S. Jacobus, Chairman ex-otlieio, J. H. Barr, Arthur 
M. Greene, Jr., Henry Hess, Miller and J. E. 
were appointed an Exeeutive Committee ot the 
1916. 


Sub-Committee on 


Spencel sagut 


Couneil Tol 
Power: Heinrich JJ. 


Gas Freyn, Chair 


man, G. F. Gebhardt, Secretary, C. J. Bacon, C. H. Benjamin, 
A. D. Blake, W. D. Ennis, F. R. Hutton, Wm. T. Magruder, 
J. M. Spitzglass and H. H. Suplee. 

The recommendation of the Committee on Student Branches 
the 
University, 


with regard to establishment of Student Branehes at 


Bueknell 
University, Baton Rouge, La., were accepted, and F. E. Bu 


Lewisburg. Pa.. and Louisiana State 
pee and E. W. Kerr appointed as the respective Honorary 
Chairmen. 

The President was authorized to appoint a committee of five 
on the determination of the Cost of Eleetrie Power, to codper 
ate with the A.LE.E. 
in response to the invitation of the A.LE.E. through H. G. 


Stott, representing the Standardization Committee. 
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and similar committees of other societies, 
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Prot. F. R. Hutton, 
Kimball will continue as a Committee on 
the vear 1916; 


Fernald and D. S 


Student 


(hairman, Rt. H. 
Prizes 
R. H. Fernald, Chairman, Fred FE. Rogers and 


(reorge B. 


| 
| 
tor | 


The Boiler 


will 


Brand as a Committee on Junior Prizes. 
1915 


ie Committee tor the 


Code Committee as constituted for 


the vear eon- 
Ne Ww 


York Local Seetion will continue unchanged with the exceptior 


ot Edward Van Winkle, 


tinue in service tor another vear. T 


whose term of oftice has now expired 
and who will be succeeded by A. D. Blake, H. R. Cobleigh sue 
ceeding as chairman. The activities of the Minnesota Loca 
Section will be cared tor by a committee consisting otf Chas 
W. Tubby, Chairman, J. V. Martenis, Vice-Chairman, (June) 


A. Hall, Wm. Kav 


the nomination of 


Max 


members in St. Paul-Minneapolis. 


anau loltz. in accordance w 


Vii and 


Announcement was made bv the President of the following 


uppomtments | 
a) Finance Committee, George M. Forrest 
Meetings (ommittee, D. S. Kimball 


Publication Committee, Charles I. Earll (reappoint 


ment 
Membership ¢ 


Miller 
MeFarland (rea) 


ommiuttee, Fred J 


Library ( Walter M 


ommiuttee, 


ipp 
ment 
House Committee, Maxwell M. Upsor 
Research Committee, C. C. Thomas 


Public 


Standardization 


Relations Committee, (to be announced late: 
Hess, John H. Barn 
Dav. Carl Sehwartz and Wm. F. Kiesel, J1 
Constitution and By-Laws, Jesse M. Smith, F. R. Hut 
Sague, ‘Geo. M. Basford, I. N. Hollis 
Robt Chairman, H. A. He 


Committee. Het ry 


{ has. 


IKKirk, 
BE. 8. ¢ 


ooley 


iD Honorary Viee-Presidents, tor the meeting of 


ciety tor Promotion ot Industrial Edueation at St 
Paul, W. H. Kavanaugh and Max Toltz | 
Joseph A. Holmes Memorial, Dr. John A. Brashear and | 


W. H. Bixby 


Branch Chairman ( Honorary 

: Hugo Diemer 
University of Kansas, A. H. Sluss 
Thread Fits, Chas. D. 


place ot H. M. Leland, resigned 


Pennsylvania State College. 


Toleranes = on Screw 


The Seeretary t] 


November 23 


names of applicants 


reported that ballots closing 


and December 17, 1915, containing the 


recommended to the Council after investigation by the Mem 


bership Committee, had bee 


approved by letter ballot, al 


These newly elected members Delng a ily notified ot election T 


nembership the Soecrefy 
The announcements of the deaths of L. M. 


Searborough and S. B. 


Brigham, F. § 
Whiting were received with regret 

of James Mapes Dodge, 
filled by Dr. Alex. | 


Meeting by Major 


The vaeaneyv eaused by the death 


Past-President of the Society. will be 


Humphreys, as announced at the Council 


Wilev. Chairman of the Committee on Engineer Rese 
( orps Furthe ormatio pon this 18 give! elsewhere 
this number. Carvin W. Rice, 


Secretar 


SPECIAL COUNCIL MEETING 


To Constper LETTER FROM PRESIDENT WILSO? 


A special meeting of the Council was held pursuant to eal 


Jacobus. to receive the communieatior 


Wilsot ° 


of the President, Dr. 
Hor W oodrow 


trom President of the United States. 


asking for nominations by the Society of a representative in 
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each state of the Union to act with the representatives of the 
four other national societies, in making an industrial survey of 
the country. The letter is as follows: 
THe Wuite Hovuse 
WASHINGTON 
January 13, 1916 

My DEAR SIR: 

The work which The American Society of Mechanical Engi- 
neers has done through its members on the Naval Consulting 
Board is a patriotic service which is deeply appreciated. It 
has been so valuable that I am tempted to ask that you will 
request your Society to enlarge its usefulness to the Govern- 
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mittees of the American Chemical Society, American Institute 
of Electrical Engineers, American Institute of Mining Engi- 
neers, and the American Society of Civil Engineers, which 
joint committee will prepare the final list that there may be 
no overlapping in the selection of engineers by the various 
societies. 


THE LIBRARY BOARD 


The Library Board administering the libraries of The Amer- 


ican Society of Mechanical Engineers, American Institute of 








LIBRARY OF THE UNITED ENGINEERING SOCiETY 


This photograph shows the main floor of the Library. 
odicals which are most frequently consulted. 
main floor. 


ment still further by nominating for the approval of the Sec- 
retary of the Navy a representative from its membership for 
each state of the Union to act in conjunction with representa- 
tives from the American Society of Civil Engineers, the Ameri- 
can Institute of Electrical Engineers, the American Chemical 
Society, and the American Institute of Mining Engineers, for 
the purpose of assisting the Naval Consulting Board in the 
work of collecting data for use in organizing the manufactur- 
ing resources of the country for the public service in ease of 
emergency. I am sure that I may count upon your cordial 
cooperation. With sincere regard, 
Cordially yours, 
Wooprow WILSON. 
Dr. D. 8S. Jacobus, President, The American Society of 
Mechanical Engineers, New York City. 

There were present at the meeting of the Couneil, D. S. 
Jacobus, J. Sellers Bancroft, Alex. C. Humphreys, Julian Ken- 
nedy, F. R. Hutton, H. de B. Parsons, Spencer Miller, Am- 
brose Swasey, William H. Wiley, Treasurer, and Calvin W. 
Rice, Secretary. 

A tentative list was prepared and a Committee of the Presi- 
dent and the Secretary appointed to confer with similar com- 


A large 
Current numbers of periodical literature are 
The stack room floor below is mainly devoted to books of reference 
able to all members of the Society through the medium of the Library Service 


part of the books on this floor are bound peri 
also kept on the 
The library is made avail 
sureau. 


Klectri-al Engineers and American Institute of Mining Engi 
neers, maintained as the Joint Library of the United Engi 
neering Society, according to the By-Laws of that Society, has 
just issued its annual report for 1915. 

The Board for 1915 consisted of Edward A. Adams, W. P. 
Cutter, Karl Eilers, Alex. C. Humphreys, F. L. Hutchinson, 
John W. Lieb, W. M. McFarland, Harold Pender, Calvin W. 
Rice, E. F. Roeber, Samuel Sheldon, W. I. Slichter, Jesse M. 
Smith, E. Gibbon Spilsbury, Bradley Stoughton and Leonard 
Waldo. 

A feature of the vear’s work was the organizing on a defi 
nite basis of the service given to members by furnishing ref- 
erence lists, making translations, and preparing photostat 
copies. A Library Service Bureau was established on May 6, 
1915, and members of the Society were notified of the service 
proposed. 

In July, 1915, the Library published a catalogue of technical 
periodicals to be found in seven libraries in New York City 
and vicinity. The total number of periodicals is 2066 and the 
number of sets 4236. 
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Over three thousand accessions were made to the Library 
during the year, and the collection now amounts to 62,446 vol- 
umes. Several notable gifts were received during the year 
trom private sources, and a large collection of trade catalogues 
was donated by the New York Public Library. Dr. James 
Douglas contributed $5000 to serve as a nucleus for an en 
dowment fund, the income from which should be used for 
library purposes. 

1020 periodicals are now received regularly by the Library, 
constituting it the greatest and potentially the most useful 
engineering library in the world. Current numbers of over 
1000 periodicals are tiled upon the shelves in the reading room 
so as to be readily accessible. 

The Board emphasizes the need of an adequate general in- 
dex to technical literature. Of the two general indexes now 
existing, the largest covers only one fifth of the periodicals re- 
ceived. The possession of an adequate index would make it 
possible for the technical worker, located at any place where 
he is separated entirely from library facilities, to find articles 
desired without laboriqus search and to obtain direct from a 
central library typewritten or photographie copies and trans 
lations. An estimate of the cost of preparing such an index 
is included in the report 


PAN-AMERICAN SCIENTIFIC CONGRESS 


Dunng the month of January the Second Pan-American 
Seientifie Congress concluded its sessions, and accomplished 
a comprehensive effort to develop our cultural relations with 
Central and South America. The Congress was held in Wash 
ington under the auspices of the Department of State, and 
convened on December 27, 1915; and no affair ever attracted 
a more enthusiastic coOperation between the Government and 
scientific and engineering bodies, and the beneficial results 
were in proportion and far-reaching. 

According to precedent set at the first Congress held at 
Santiago, Chili, in December 1908, and to the proper inte: 
pretation of the Spanish counterpart scientifice of our word 
scientific, the second Congress covered all branches of know] 
edge. Its main activities were divided into nine sections. as 


tollows: 


| Anthropology 

1] Astronomy, Meteorology and Seismology 

111 Conservation of Natural Resources, Agriculture, Lrriga 
tion and Forest ry 

IV Edueation 

VV Engineering 

VI International Law, Publie Law and Jurisprudence 

Vil Mining and Metallurgy, Economie Geology and Applied 
(Chemistry 

VIil Public Health and Medical Science 

IX Transportation, Commerce, Finance and Taxation. 

lhese sections were further divided into subsections as found 

necessary. 

By imvitation of the Department of State, the section on 
Engineering was conducted under the auspices of the five 
national engineering societies, American Society of Civil Engi- 
neers, American Institute of Mining Engineers, American 
Institute of Electrical Engineers, Society of Naval Architects 
and Marine Engineers, and The American Society of Mechan- 
ical Engineers. 

The members representing the Society on the Joint Com- 
mittee conducting the Engineering Section were Brig. General 
W. H. Bixby, U. S. A., retired; Prof. Carl C. Thomas; Charles 
T. Plunkett, and Calvin W. Rice. By choice of all the societies, 
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Brig. General Bixby was appointed chairman of the Joint 
Committee, and in turn was made a member of the Executive 
Committee of the entire Congress. Dr. Elmer L. Corthell, 
President of the American Society of Civil Engineers, was 
chosen Secretary of the Joint Committee. 

Our recently-retired president, Dr. John A. Brashear, was 
selected by the Department of State as the representative of 
the United States to the Congress, and the delegates of the 
Society were Ambrose Swasey, Past Pres. Am.Soc.M.E., and 
Waldo H. Marshall. Prof. Carl C. Thomas was presiding 
officer of Subsection 5: Mechanical Engineering. 

Among the papers presented at the sessions of the Engineet 
ing Section was one by William Kent, Mem.Am.Soc.M.E., on 
Economy of Steam Power Plants Using Gas, Gasoline, Coal 
and Other Pan-American Fuels. The calorific values of all 
fuels obtainable in Pan-American countries, including the 
lighter oils, tar and some agricultural products, were given. 
and the paper discussed the conditions governing the choice 
of each fuel and the costs of operation with the various fuels 

Other papers at the Congress of mechanical engineering in 
terest were those on Present Status of Water Power Develop 
ment, by H. W. Buck; Hydro-Electric Utilization at Niagara 
and Elsewhere, by Maurice Deutch; Engineering Nomenela 
ture, by Alberto Smith; Engineering Education in tue United 
States, by Dr. Charles S. Howe, Mem.Am.Soe.M.E., and 
Chronocyclograph Devices for Measuring Achievement. by 
Frank B. Gilbreth, Mem.Am.Soc.M.E. During the week of 
the Congress, Dr. Brashear delivered a particularly instructive 
lecture on An Evening Journey Among the Stars. 

During the Congress, the Secretary of the Society extended 
to the whole of the delegates an invitation to visit our head 
quarters and avail themselves of our facilities, and already 
several of the delegates have called and, among other things. 
visits to industrial plants have been arranged for them. 

At the close of the Congress, the United States Governme 
arranged a tour for the delegates to Philadelphia, New York. 
New Haven and Boston. 


ENGINEER RESERVE CORPS 

To the Special Committees of 

American Society of Civil Engineers, 

American Institute of Mining Engineers, 

American Institute of Electrical Engineers, 

American Institute of Consulting Engineers, 

The American Society of Mechanical Engineers, 
on the Organization of a National Engineer Reserve. 
Dear Sirs: 

The Joint Committee (consisting of the chairmen of your 
several committees) formed under the authority of the five 
societies, in order to facilitate the carrying out of the organi 
zation of an engineer reserve as part of the military forces of 
the United States, for which work you were appointed, now 
beg leave to report as follows: 

The Committee has been in personal communication with the 
Secretary of War, the officers of the General Staff, the officers 
of the War College, and with the Hon. Geo. E. Chamberlain, 
Chairman of the Senate Committee on Military Affairs, and 
the Hon. James Hay, Chairman of the House Committee on 
Military Affairs. 

As the result of these interviews there has been incorporated 
in the draft of the legislation proposed by the Secretary of 
War and included also in the bills drawn by the committees of 
the Senate and of the House, a provision for the organization 
of an officers’ reserve on broad lines, including an engineer 


reserve. As now drawn these bills provide that an officer shall 
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be commissioned for a period of five years with rank up to and 
including that of major, after passing such requirements of 
character and qualifications as shall be preseribed by the Presi- 
dent. The bill also provides that a certain amount of duty 
with pay shall be performed each year by the officers in the 
reserve. 

The Committee is waiting for the Navy Department to for- 
mulate its plans tor the increase in the naval forces, and as 
soon as a decision has been reached by that Department and 
the Committee is in possession of the tacts, the Committee will 
take up the question of the organization of an engineer re- 
serve for the Navy, similar to that contemplated for the Army. 

It is the intention of the Committee to attend any Congres- 
sional hearings that may be had on the bill or bills introduced 
tor the creation of an engineer reserve. 

Prior to the enactment of the necessary legislation, no en- 
rollment tor the proposed reserve can be made. 

Very truly yours, 
Wa. H. Wrtey, H. A. 
JouHnx <A. HILt, W. F. M. 


(Signed GILLIS, 


Goss. 
THE 
4 


BOILER CODE IN 


SCHOOLS 


That Boiler 
with increasing recognition 1s indicated by its use in technical 
The A.S.M.E. Boiler Code 
is being used as a reference book at Stevens Institute of Tech 
nology at Hoboken, N. J., at Sheffield Seientitie School of Yal 
University, and in the course in boiler design at the Rennselaer 
Polytechnic Institute at Troy, N. Y. 


supplements the text 


TECHNICAL 


the work of the Code Committee is meeting 


schools as a text or reference book. 


At Rensselaer, the Code 


and leeture the actual design 


ofes: 


APPLICATIONS FOR 


TO BE VOTED ON MARCH 10, 


Members are requested to scrutinize with care the following 


Ae od ; 
ms. 


candidates who have filed applications for membership 


in the Society. These are sub-divided according to the erades 


tor which their ages quality them and not with regard to pro 


Those 


fessional qualifications, Le., the ages of inder the 


first 
heading place them under either Member, Associate or Asso 
ciate Member, those in the next elass under Associate-Membe1 
or Junior, and those in the third elass under Junior grade only. 


Applications for change of grading are also posted 


NEW 


CONSIDERATION 


APPLICATIONS 


FOR \S MEMBER, 


ASSOCIATI RM ASSOCLTAT! 


MEMBER 


ADAMS, CLARENCE S., Drattsman and Designer. Engrg. Dept., 
Copper Queen Cons. Mining Co., Douglas, Ariz. 
ALLEN, J. S., Ch. Engr. and Supt., 
Metropolitan Dredging Co., 
ANDERSEN, Oscar E., Mer. Chicago Ort., 
Wheeler Condenser & Engrg. Co.. 
Austin, Haroup R., Ch. Engi 
The M. W. Kelloge Co.. 
Bancu, LapisLaus R.. Designing Enegr.., 
Corrigan, MeKinney & Co., Cleveland, Ohio 
Bituines, Davin L., Asst. Secy. and Systematizer, 
Remington Arms Co. of Delaware, 
Bower, CLARENCE B., Efficiency Ener., 
Carnegie Steel Co., New Castle Wks., 
Cavin, Gustave, Asst. Mech. Ener., 
Canadian Locomotive Co., Ltd., 


New York 
Chieago, LI. 


. Chimney Dept.. 


New York 


Eddystone, Pa. 
New Castle, Pa. 


Kingston, Ont., Canada 


AFFAIRS 


THe JouRNAL 
Am.Soc.M.E, 


work the requirements ot the Code are examined and the de- 
sign made to meet the requirements. It is reported that the 
Code is also in use at Virginia Polytechnic Institute, Georgia 
School of Teehnology, University of Texas, and The Tulane 
University of Louisiana. 


MEMBERS FOR AVIATION 
Mr. Ravnal ©. Bolling, 


Guard, State of New York, in a letter addressed to the Society, 


SERVICE 

Commander Signal Corps, National 
states that he is especially desirous ot securing men whose 
professional training or business occupations give them par 
ticular qualifications tor service in the Aviation Detachment 
of the National Guard. He 


Am.Soe.M.E. there 


would make very desirable members of this organization, and 


believes that among the members 


of the will be many younger men who 


asks that those who would like to join the Aviation Detachment 
communicate hain eo I 


New York 


wit! S. Steel Corp... 71 Broadway. 


NOTES 


A cordial 


invitation has been received from F. E. Pierce. 
secretary of the New York Seetion of the American Institute 
ot Mining Engineers, tor the members of the Society to attend 
the mont! ly meetings of the Institute These meetings are 


scheduled tor the e\ 


Wednesday 
May 


ening of the first alter ti 
first 
The 


davs or two weeks in 


Tuesday ot each month. trom October to 


elusive 


notices are sent out to the members ana 


advance ot the date set. 
obtained in the 


hold 


Club, 50 Chureh St., preceded by a 


notices may be 


rooms of the 


the present custom to these 


Machinery 


dinnet at 6.50 pom... t 


meetings at the 


eost ot whieh is $1.50 per plate 


MEMBERSHIP 


191t 


The 


Membership ¢ mmittee, and im turn the ¢ ‘ ‘ 
the members to assum their share of the responsib f ’ 
ceivina these candidates int Vembership bu adi ) f s 
retary promptly any he wi ‘ iilitu for membershi; 
iS wh anny way questi mpied, \]] corres pon de ue l regard To 


such matters is strictly confidential, and 


; 


is solelv tor the gwooc 


ot the Society, which it is the duty of every member to pro 
mote. The Candidates will be balloted 


Mareh 10, 


por by the 


1916. 


] 
Counell 


unless objeet lol 


Is recelved DV 


CHARLTON, Ricuarp ¢ 
Henry Disston & Sons, 
Corey, VARIAN S., Supt.. 

The Hampden Watch Co., ( 
DoNOvAN, WILLIA) 
Gypsy Oil Co.., 

FRANCOIS, RICHARD G., Engr., 
HorrMaANN, Karu F., Cons. Mining Ener.. 
HotcompBe, AMasa M., Patent Lawyer, 
with Carr & Carr, Attys.-at-Law, St 
JOHNSON, Francis E., Jr., Ch. Engr. and V. P., 
The M. W. Kellogg Co.. 
KinGssury, W. P 
Gypsy Oil Co., 
May, Epwin M., 
with The Richardson-Phenix Co., 
Messer, Vuapiuir V., Engr.. 
with P. R. Moses and Frederick Pope, Cons. Engrs., New York 
Mooney, JAMES D., 
with Hyatt Roller Bearing Co.. 


Nex 
P} iladelp lia. Pa 


anton, O 
P., Supt.. 

Kiefer, Okla 
New York 
New York 


(ons. 


. Louis. Mo 


New York 


.. Constr. Ener., 


Tulsa, Okla. 


Milwaukee. Wis 


Newark, N. J. 
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American Abrasive Metals Co., New York United States Rubber Co., New York 
OEDERLIN, FREDERICK, Mem. Genl. Management, Day, Oscar L., Asst. Designer, 

Messrs. Sulzer Bros.., Winterthur, Switzerland Harbison-Walker Refractories Co., Pittsburgh, Pa 
RHINES, GEORGE, Genl. Supt.. FENTON Par, Engr. 

Stanley G. Flag & Co., Stowe, Pa. Amer. By-Product Mehy. Co.., New York 
Roane, R. Roya, Meech. Enegr.. Harris, Murray W., Asst. to Dept. Supt., Gun Shop, 

James Stewart & Co., Ine., and Canadian Stewart Co., Ltd.. Remington Arms & Ammunition Co., Bridgeport, Conr 

New York HorrMaNn, ARMIN S.. Mech. Ener.. . 

Rowers, A. A.. Pres.. with B. P. Clapp Ammonia Co.., Washington, D. ¢ 


Mowery, Haroutp W.. CARPENTER, FREDERICK S., Engrg. Dept 


Portales Utilities Co., and Portales Pwr. & Irrigation Co.. IXNEASS, STRICKLAND, Jr.. Asst. Steam Engr 
Portales, New Mex. Youngstown Sheet & Tube Co., Youngstown, O 
ROoMANN, JoHN H., Maintenance Engr.., Kocu, WituiAM H., Jr., Asst. Supt 
Amer. Steel Foundries, E. St. Lows, Il. A. & F. Brown Co., Elizabethport, N. J. 
SANDSTROM, CHARLES C., Meeh. Ener., MANKIN, CLARENCE E.. Dist. Supvr. of Service. 
Hunt Engrg. Co., Kansas City, Mo Studebaker Corp. of America. New Yor! 
SLADKY, ALEXANDER C., Asst. Supt.. PATTERSON, JAMES C., Mech. Eng 
Natl. Enameling & Stamping Co.. Milwaukee, Wis The Standard Cotton Co. of Ame Philadelphia, Pa 
STARKEY. Lewis C., Prot. of Meeh Engrg... SHAFFNER, CHARLES R.,. Steam Exper 
Drexel Inst.. Philadelplua, Pa Illinois Steel Co.. Joliet, I] 
STEERE. Ropert E.. Master Mech. and Ch. Ener.. SMITH, CuarvLes W., Efficienev Eng 
Nashawena Mills.. New Bedtord, Mass I) spiration Cons. Copper Co., Miami, At 
OR CONSIDERATION AS ASSOCIATE-MEMBER OR JUNIOR SNAVELY, Amos B., Genl. Engrg. W 
Bertram, H. Granam, Mech. Engr. Order Dept m mney ( nocotate ¢ a oueney, Fe 
John Bertram & Sons, Dundas, Ont., Canada or et : oo M., » 
&e Bruyn, Cuarues E., Mer Ethereney Instr. Dept.. with B. . ene SO, Boston, Mass 
Scientitie Materials Co., Pittsburgh. Pa m Ons, CHARLES M., 


7 . Wit he ¢ ISS .Aeropnis ete >t oO \ 
ELMES, CLYpE C., Asst. Supt. M. P d Rolling Equipment. : gb \eropla Butfalo, N 

1. 79...3 . 2 . s . Wire, WituraM C., Designer, 
Philadelphia & Reading R.R., Reading, Pa 
: : , i he Moulton Ene meer y Corp Portla ad. Me 
Farrar, Joun G., Asst. Ch. Drattsma \\ \ \ 

MelIntosh & Seymour Co., {uburn. N.Y .INS, UHARLES 7 o Me 


Loop, Henry, Jr.. Ch. Engr.. Air Conditioning Dept., Warren Webster Co.. 
Central Hudson Gas & Elec. ¢ Poughkeepsie, N.Y Camden, N. 4 

Lyxcu, ALRERT S., Eflicienev Enegr.. APPLICATIONS FOR CHANGE OF GRADING 
Winchester Repeating Arms Co.. , 

Mervine, ARTHUR E., Ch. of Service a 
New Jersey Zine Co., of Pa.. 





p D . , (‘RAWFORD, CHARLES (©... Mer., 
AL MER, (HUERNSEY A., raitsman, Road le 
J. P. Devine Co., suffalo, N. \ Am 4 paca ducting dual pouston, 5 
Suepepy. Micuaent M.. Ch. Insptr.. ELLiott, BexJa N G., Assoc. Prot. of Mee hngrg., ; 

~eathg > eae ease Ay “SN Philadelphia. Pa | niv. of Nebr., Lineoln, Nebr 
S H. Eowarp W. G.. Cliet Drattsma Rowse, WittiaM C., Pr t Me Engrg. 

\merican Steam Gauge & Valve Mtge. Co., Boston. Mass U1 of Manitoba, Wi veg, Man., ¢ ar 
THOMAS, STEPHEN, Special Apprentice SINGER, SIDNEY C., Supt. of Distribut 

Lloove Owens Rentscller Co.. Hamilton. Oli Syracuse Lighting Co., Syracuse, N.Y 
Tuompson, Utpric, Jr.. Engr... OMOTIO SSO 

Internat]. Steel & Ordnance Corp.., Parlin, N. J 


Verwsn. W icaun H,. tnvestination « ie Citialier ms ma Es W.. Ch. Ord. En 
Winchester Repeats y Arms (Co.. New Haven, Cor ; andard Arms Co., Ine., New Yort 


FOR CONSIDERATION AS JUNIO SUMMAR 


Betrs, Water L., Asst. to Genl. Foreman, Bavonet Dept., New applications. . ; f 
Remington Arms & Ammunition Co., Bridgeport, Con Appheations tor change of grading 

BLAKEMAN, SAMUEL P., Me Drattsman & Designer, Promotion from Junior 
The Terry Steam Turbine Co.. Harttord, Conn Promotion from Associate-Memlx 

Breapy, Wittiam M., Jr., 
with The Kenmieott Co., Chicago, I] ota ri 


GEOGRAPHICAL INDEX 


Arizona Llizabethport—Kocl Williat { J Okla2zhoma 
Douglas Adams, Clarer = Newarh Mooney, James I hiefe) Dor Willia I’ 
Viami—Smith, Charles W Parl rhompson, Uldri I Tulsa——-Kingsbury, W. P 
Connecticut New Mexico Pennsylvania 
Bridgeport Betts. Walter L Portales Rogers 4 \ Hershey Snav \ \mos B 
Harri Murray W New York Edduatone Billings David I 
Hartford—Blakeman, Samue P tuburn Farrar, John ¢ Vew Caatle Bower. Clarence B 
New Haven—Lynch, Albert & Bu ffalo—Palmer, Guerns \ Palmerton—Mervin« Arthur | 
Volkmar. Walter H Wellons, Charles M Philadelphia—Chariton, Richard ¢ 
District of Columbia New York Allen, J. S Patterson, Jar ( 
Washington—Hoffman, Ar ns Austin, Hare'd Rk Sheedy. Michael M 
Illinois Carpenter, Fred ; S Starkey, Lewis ¢ 
Chicago—Andersen, Oscar I] Fenton Paul Pittsburgh Day Oscar L 
Bready William M Tr Francois, Richard ¢ de Bruyn, ¢ " | 
} St. Louis Romann, Jon H Hoffmann, Karl | Reading Elmes. Clyde ¢ 
Joliet—Shaffner, Charles KR Johnson, Francis 1 ! Stowe—Rhines. Georg 
Maine Lang, Charles W A.M.) Texas 
Portland—White, William ¢ Mankin. Clarence 1 Houston—Crawford, Chat ( 
Massachusetts Messer, Viadimir \V Wisconsin 
Boston—Smith, Edward W. G Mowery, Harold W Milwaukee May. Edwin M 
Walter, Edford M Roane, R. Royal Vilwaukes Sladky, Alexander ¢ 
Vew Bedford—Steere, Robert E Poughkeepsie—Flood, Henry, Jr Canada 
Missouri Syracuse Singer, Sidney C. (J.) Dundas—Bertrar If. Geral 
Kansas City Sandstrom, Charles ¢ Wellons, Charles M Kingston—Cavin, Gustave 
St. Louis Holcombe, Amasa M Ohio Winnipeg—Rowse, William ¢ iJ.) 
Nebraska Canton—Corey, Varian 8 Switzerland 
Lincoln—-Elliott,. Benj. G. (J Cleveland tanch, Ladislaus R Winterthur—Odc4derlin, Fredet 
New Jersey Hamilton—-Thomas, Stephen 


Camden—Wilkins, Charles M Youngstown—Kneass, Strickland, Jr 








PERSONALS 


(THIS department is intended for items about members of the Society, their professional work and in- 


cidents concerning them which may be of interest to the membership in general. 
upon important engineering developments in which members have 


clippings or manuscripts of addresses delivered by members at meetings of any kind are desired. 


Items 


and 


are solicited 


bee n associated, also news paper 


It is hoped 


that every member of the Society will furnish an interesting item occasionally for publication in the Journal. 


(ieorge A. Wieber has accepted the position of chemist with 
The Bartlett Haywood Company of New York. He was for- 
merly employed by the Westinghouse Machine Company, East 
Pittsburgh, Pa., as an engineering apprentice. 


John E. Taylor, until recently associated with the New 
York Central and Hudson River Railroad Company at Canas- 
tota, N. Y., has become identified with the Locomotive Super- 
heater Company, New York, in the capacity of draftsman. 


Frank C. Clark, superintendent of the Pacific Locks, 
Panama Canal, at Pedro Miguel, Canal Zone, has accepted a 
position with the New Castle Construction Company, New 
Castle, Del., as superintendent. 


Le Roy Hilyard has entered the employ of Edward G. Budd 
Manufacturing Company, Philadelphia, Pa., as assistant engi- 
neer. He was until recently affiliated with the International 
Steam Pump Company of Philadelphia, Pa. 


Ernest O. Hickstein is no longer connected with the Wichita 
Natural Gas Company, Bartlesville, Okla., having accepted a 
position in the stoker department of the Westinghouse Ma- 
chine Company, East Pittsburgh, Pa. 


William A. Cowell, formerly designer and checker with the 
McIntosh and Seymour Corporation of Auburn, N. Y., has 
accepted the position of chief draftsman with the William Tod 
Company of Youngstown, 0. 


James W. Smith has recently severed his connection as 
works manager of the Wyman and Gordon Company, drop 
forgers. Mr. Smith was formerly connected with the Ameri- 
can Steel and Wire Company at Pittsburgh, Pa. 


William J. A. London has accepted a position with the 
Sterling Blower Company, Hartford, Conn., in the capacity of 
works manager. He was until recently chief engineer of the 
Terry Steam Turbine Company of the same city. 


Otto S. Beyer, Jr., formerly general foreman of the Rock 
Island Lines at Horton, Kan., has become associated with the 
University of Illinois, Urbana, IIl., in the railway engineering 
department. 


Arthur F. Murray has become affiliated with the New Eng- 
land Westinghouse Company, Springfield, Mass. He was until 
recently equipment engineer of the Blake and Knowles Steam 
Pump Works at East Cambridge, Mass. 


Waldemar R. Kremer was appointed general sales manager 
of the Vilter Manufacturing Company, Milwaukee, Wis., at 
the recent meeting of the board of directors, succeeding the 
late Fred Ulrich. Mr. Kremer has been connected with the 
company for nearly ten years as consulting electrical and me- 
chanical engineer in the sales department. In his new capacity 
he will have general charge of sales and supervision of branch 
offices and agencies in this and foreign countries. 


Walter N. Polakov has open.. an office in New 
the practice of consulting engineering. 


York, tor 


Paul M. Lincoln, whose connection with the Westinghouse 
companies in their operating and engineering activities dates 
back for over 23 years, has become associated with the sales 
organization of the Westinghouse Electric and Manufacturing 
Company with the title of commercial engineer. 


Ervin G. Bailey, who has been associated with the Fuel 
Testing Company, Boston, Mass., for the past six years, has 
been made president of the Bailey Meter Company of Boston, 


Mass., which has perfected a line of recording and integrating 
meters for measuring the flow of steam, water, air and other 


fluids. 


Russell Huff, chief engineer of Dodge Brothers, Detroit, 
Mich., was elected president of the Society of Automobile En 
gineers at its annual midwinter meeting in New York, Janu 
ary 5. 


In the January 20 issue of the American Machinist is pub 
lished the first of a series of articles by Charles Piez, on the 
Personal Reminiscences of James Mapes Dodge. This article 
deals with the development of the conveying and coal storage 
business and covers a period of Mr. Dodge’s life to about 1900. 


G. W. Lewis and A. G. Cressler are co-authors of an article 
on Empirical Design of Gas-Engine Piston Pins which appears 
in the January 20 issue of American Machinist. 


Elmer A. Sperry is one of the winners of the medals 
awarded by the American Museum of Safety for meritorious 
work in promoting safety and conserving life. Mr. Sperry 
will receive the Scientific American medal for his gyroscopic 


compass. 


H. M. Byllesby has been appointed a member ot the public 
service corporation committee of the Investment Bankers’ As 
sociation of America. 


Charles A. Stone, president of the American International 
Corporation, New York, and a member of the firm of Ston 
and Webster Engineering Corporation of Boston, Mass., has 
been elected president of the alumni couneil of the Massachiu 
setts Institute of Technology. 


Bernard Lester has been appointed manager of the small 
motor section of the industrial department of the Westing 
house Electric and Manufacturing Company. 


Thomas A. Edison, Hon.Méem.Am.Soe.M.E., was the guest 
of honor at the thirtieth annual banquet of the Ohio Society ot 
New York at the Waldorf-Astoria Hotel, January 15. Pre 
paredness for Defense was the subject of addresses by Hon. 
Henry D. Estabrook, the Reverend S. Parkes Cadman, D.D., 
and the Hon. Josephus Daniels, Secretary of the Navy. 


John L. Harper, chief engineer for the Hydraulie Power 
Company, Inc., of Niagara Falls, N. Y., has been appointed 
supervising engineer of the Niagara Falls Grade Crossings 
Commission. 


F. H. Newell, of the department of civil engineering, Uni 
versity of Illinois, will be the speaker at the annual dinner of 
the Minnesota Surveyors’ and Engineers’ Society on February 


as 


Frederick W. Ballard, formerly commissioner and chief en 
gineer of the light and heat division of the City of Cleveland, 
is now connected with the firm of F. W. Ballard and Company, 
engineers, Cleveland, O. 


S. P. Brown, chief engineer of the Mount Royal Tunnel and 
Terminal Company, Ltd., Montreal, Canada, has contributed 
to the Engineering Record a series of articles on Tunnel Drill 
Carriages—Their Economic Possibilities. The first and see 
ond articles, which appear in the January 8 and January 15 
issues, discuss the evolution of the drill earriage and the 





adaptation of European and American ideas to an advanced 
tvpe of heading carriage used in the Mount Royal Tunnel. 
The third and last article, which is published in the January 
22 issue, deals with the work done by unique types of drill 
carriage for bench work and trimming. 
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George W. Bissell, dean of engineering of Michigan Agri 

cultural College, East Lansing, Mich., was elected president of 

the Michigan Engineering Society at the January 18-20 con- 
vention in Grand Rapids. 


W. B. Goentner, formerly assistant engineer of the De 
partment of Water Supply, Gas and Electricity of New York 
City, has been appointed superintendent of the factory of the 
MeCabe Chemical Company at Charlotte, N. C. 


John A. Mathews, president of the Haleomb Steel Company, 
Syracuse, N. Y., addressed the Chieago section of the Amen 
ean Institute of Mining Engineers, January 14, on Iron in 
Antiquity and To-Day. 


L. A. Perkins, mechanical engineer at the Addyston, i 
works of the United States Cast Lron Pipe and Foundry Com 
pany, has been made assistant superintendent of the 
pany’s plant at Bessemer, Ala. 


com 


Werner Nvygren has withdrawn from the tirm of Nvgren, 
Tenney and Ohmes, New York, and has established independ 
ent offices for the practice of consulting engineering in steam 
power, heating and ventilating installations at 101 Park Ave 
nue, New York. ° 


Arthur L. Jennings has retired as president and general 
manager of the Russell-Jennings Manufacturing Company of 
Chester, Conn. 


William R. Blair, formerly works manager of the Landis 
Machine Company, St. Louis, Mo., has aecepted a similar po 
sition with the Measuregraph Company of St. Louis, Mo., 
makers of a yardage measuring instrument for stores 
wareliouses. 


and 


Walter B. Snow and staff, advertising agents and publicity 
engineers of Boston, Mass., have added to their organization, 
Charles W. Burrage, formerly instructor in mechanical engi 
neering at the Massachusetts Institute of Technology and as 
sociated with the F. W. Dodge Company in connection wit! 
the preparation of Sweet’s Index. 


E. Gybbon Spilsbury was elected president of the Engi 
neers’ Club of New York on January 25. 


Jos. C. Regan has accepted a position with the Timken-Dé 
troit Axle Company of Detroit, Mich., as general factory man 
ager. 
ot the 
Conn. 


He was until recently assistant general superintendent 
Yale and Towne Manufacturing Company, Stamford, 


Milton R. Jonas has become associated with the Allegheny 
By-Products Company of Glassport, Pa. 


Arthur C. Merrill, until recently connected with the Bureau 
ot Water, Department of Public Works of Philadelphia, Pa., 
in the capacity of district engineer, has accepted a position 
with the E. lL. du Pont de Nemours and Company at Carneys 
Point, N. J., as assistant supervisor of production. 


George B. Kaley, formerly employed by the Taylor-Whar 
ton Iron and Steel Company, High Bridge, N. J., as chief 
draftsman, has become affiliated with the Ross Rifle Company 
of Quebec, Canada. 

George W. Seott has become connected with the H. H. 
Franklin Manufacturing Company, Syracuse, N. Y.. as plant 
engineer. He was, until recently, identified with the Fault 
less Rubber Company of Ashland, O., having had charge of 
the mechanical department. 


NECROLOGY 


FRANCIS WINTHROP SCARBOROUGH 


Francis Winthrop Scarborough was born in Cincinnati, 
Ohio, on September 6, 1865. He received his preparatory edu- 
cation in the public schools of Cincinnati and graduated from 
the Rensselaer Polytechnic Institute in 1888. Soon after this, 
he entered the service of the Chesapeake and Ohio Railway 
Company as engineer, from which service he resigned in 1908. 
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While with the railway he Engineer ot Bridges and 


Chiet E1 


Immediately 


became 


Signals and at the time he resigned iwineer of 


was 
Maintenance of Way and Structures. after his 


resignation he became actively engaged in the operation ol 


coal mines in the New River region of 
Here he held 


Superintendent in charge of the operation and development ot 


the Chesape ake and Ohio 


Railway Company. the position of General 


eleht coal companies controlling 30.000 acres of coal land and 


shipping at that time over one million tons annually 

the 

Institute of Mining 
Materials, and 


became a member of the 


Ile was a member of American Society of Civil En 


cineers, American Engineers, American 


society Tor Testing American Railway Asso 


elation. He society in 1905 


Mr. Searborough died in New York City on December 24, 

1915. 
RAFAEL ESTRADA 

Ratael Estrada was born in Havana, Cuba, on October 19, 
1840. He received lis early educatio: Cuba and later went 
to Lowell, Mass.. where he was instructed privately During 
1855 and 1856 he served a apprenticeship in the machine shop 
of William Sellers & Company, of Philadelphia, and then re- 
sumed his studies in Cuba. In 1860 he entered the Southwark 
Foundry & Machine Company as an apprenties and rapidly 
rose to the position of erecting engineer, having charge of the 
erection and starting of sugar mills on several of the large 
plantations in Cuba and the Faecala Refinery in Peru, S. A, 


in 1870 he became manager of the Grocers Sugar House in 
Philadelphia, and remained there u 
1891. In 1892 he 


Bellido & Company in Cuba, for 


til the house was ¢losed in 


took eharge ot the sugar business ol Bea 
whom he desiened, completed 
From 1897 to 1904 he 
Joplin, Mo., but in 


his activities in the Cuban sugar industry, 


and managed a molasses sugar house 
owned and operated zine and lead mines in 
1904 he resumed 
During this time he was active in the reconstruction and man- 


agement of sugar mills on several large 


plantations and was 
retained as consulting engineer on several others 
Mr. Estrada became a member of this Society in 1904. He 


died at his home in Cuba on December 26, 1915 


WILLIAM H. DOANE 
Dr. William H. 
February 3, 1832. He received his early education at Wood- 


stock Academy in Connecticut, and later went to Cincinnati, 


Doane was born near Norwich, Conn., on 


where he took an active part in business and religious affairs. 
He was president of the J. A. Fay & Co., wood machinery 
makers, for many years, and when the firm was consolidated 
with the Egan Company he relinquished his connection with the 
enterprise. 1889, Dr. Doane was 
His 
exhibit of woodworking machinery was one of the features of 
the display in the French capital. 


Dr. Doane’s chief interest was music. He 


At the Paris Exposition in 


one of the three Americans to receive an award of honor. 


was granted the 
His 


great interest in harmony caused him to take an extensive trip 


degree of Doctor of Music and wrote many compositions. 


to many lands and in his world journey he collected marvelous 
considerable 
interest among music lovers and Dr. Doane presented it to the 
Cincinnati Art Museum, where it is preserved. 


groups of instruments. The collection aroused 


He was elected to membership in the Society in 1885. He 
was President Emeritus of the American Baptist Publishing 
Company of Philadelphia, Trustee of Denison University, 
Granville, Ohio, and was affiliated with a number of religious 
societies. 

He died at the home of his daughter in South Orange, N. J 
on December 23, 1915. 


"7 











LOCAL MEETINGS 


is of the highest ce pe rlance in the deve lopment of the 

monthly meetings of the Society, both of the Local Sec- 
tions and of the Student Branches, that comprehe nsive reports 
these be The 


sections and student branches are 


of meetings published in Journal regularly. 


Secretaries of the urued 


make every effort to get the complete reports of their meet 
ings to this office as quickly as possible after the meetinas ar 


held, and also where possibl , copies of the papers presented 


should be sent in: if desired, the copy if the paper will be 
returned after examination. The reports of meetings in orde) 
to appear in the next issue of The Journal must be received 
in this office be fore the 18th of the month. 
‘ ‘ % wey Try 
LOCAL SECTIONS 
99 


ATLANTA, NOVEMBER 


On November 22, 1915, the Affiliated Technieal Societies of 
Atlanta held a meeting at which Mr. Speller ef the National 
Tube Works of MeKeesport, Pa., gave a lecture on Steel Mak 
ing from the Ore to the Finished Product. His 


illustrated with moving picture films showing the manutaetur 


lecture was 


of the steel company’s product. 
J. E. 


presented moving picture illustrations of the testing work of 


Latta of the Underwriter’s Laboratory ot Chicago, IIl., 


the laboratory and gave a discussion of the pietures as they 


were shown 


MILWAUKEF, DECEMBER 15 


At a meeting of the Milwaukee Section, held on December 
the 
Cleveland Engineering Society, gave an address of The Rela- 


15, W. B. Hanlon, Consulting Engineer, President of 


tionship That Should Exist Between the Engineers’ Society 
and the Administration of Municipal Affairs. To illustrate 
his subject, Mr. Hanlon took as an example the Cleveland En- 
gineering Society and cited some instances of its activities in 
matters of public policy. 

At the late November election, three important ordinances 
relating respectively to the proposed New Union Station, 
which involved the exchange of city property with one of the 
four track freight 
across the city under East 55th Street, embracing a harbor 
terminal on the Lake front, and the Cleveland and Youngs- 
town rapid transit terminal, which embraced the closing up 
of several streets and the establishment of a large freight 
terminal on the level with the city’s principal warehouse and 
wholesale district, were submitted to a referendum vote of the 
membership of the society. About two weeks before the elec- 
tion a meeting was held at which each one of the projects was 
presented by the respective engineers and discussed, and after- 
wards a general discussion took place, with the result that on 
election day each ordinance was approved. 

Another case was that in which a society in southern Cali- 


railroad companies; subway extending 


fornia requested the Cleveland Society to join it in recommend- 
ing to the Government a change in the weather observation 
stations in that State. As the result of a request to the Gov- 
information, an observer at the Cleveland 
Weather Station and another from the Washington Office of 
the U. S. Geological Survey presented papers at a meeting of 
the society giving data showing why the present location of 
the stations was of best value to the State. 


ernment tor 
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As a further index of the society’s connection with mune 
ipal affairs, shortly after the election of the present Mayor, a 
letter was addressed to him recommending that the depart 


ments handling engineering questions be headed by engineers 


In conelusion, Mr. Hanlon stated that the training of the 
engineer fits him naturally either for official or advisory sery 
ices in the economical administration of the departments o! 


a municipality, and it is not going beyond the confines of the 
requirements of public opinion to predict that soon all muni 


ipal aetivities will be placed under strict professional super 


Vision. 
ST. LOUIS, DECEMBER 18 
The St. Louis Section of the Am.Soe.M.E. held a very su 
eesstul fellowship dinner at the American Hotel Annex on 
December LS. The speaker of the evening was Paul Browr 


of the St. Louis Republic, who spoke on The Keonomic Devel 


opment of the American Railway. At the close ot Mr. Brown's 


remarks a roll call was held and each man stated briefly what 
work he is now engaged in, and several members gave in 
teresting short talks. \bout Porty members and vunests were 


present 
BUFFALO, JANUARY 5 


At a 


ary 5, 


Janu 


presi 


meeting of the Buffalo Engineering Society 
Dr. John A. Mathews, Mem.Am.Soe.M.F., and 
dent and general manager of the Haleomb Steel Company. of 
He 


said that iron was probably in use some 5,000 years ago, and 


ol 


Syracuse, gave a talk on Iron in Antiquity and Today. 


that Asia and India were probably the places where iron was 
first used. 

From Belgium, he said, came the first steel rails and the 
The world owed much to the seientifie ad- 
[n 


little attention had been paid to the scientific side; more time 


first locomotive. 


vances made by the metallurgists of England. America 
had been devoted here to mining and manufacture of iron and 
steel products. 

Dr. Mathews called attention to the advances in the indus 
try being made in China, Japan and India, in which countries 
He said 
also that the introduction on the Pacifie Coast of America of 
iron and steel products from Asia was a direct challenge to 


evidently remarkable iron works are in operation. 


Ameriean industry. 

Thos. E. Durban, chairman of the American Uniform Boiler 
Law Society, deseribed the A.S.M.E. Boiler Code and urged 
the members present to use their influence to have the Code 


adopted by New York State. 
BOSTON, JANUARY 14 


At a meeting of the Boston Section of the Am.Soe.M.E. on 
January 14, Dr. Ira N. Hollis, Mem.Am.Soc.M.E 
dent Worcester Polytechnic Institute, gave an 


-, and presi- 
address on 
Naval Lessons of the Great War for America, and gave an 
analysis of the elements that make up a fighting fleet, includ- 
ing the submarine and the aeroplane, the battleship, the arm- 
ored cruiser, and the scout, and described methods of destroy- 
ing them. 

Dr. Hollis pointed not only to the necessity but also to the 
inevitableness of preparedness. He spoke in disfavor of pro- 
hibitive regulations in the Navy, considering that such were 
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not necessary exeept in the case of certain plans and devices 


that need to be kept secret. He also commented on the fre- 


quent failure to give publicity to naval matters with the proper 
accuracy, stating that this lack of care sets up an undesirabl 


screen between the people and the Navy. He advocated Co 


Ordination in the various Navy Departments, and also such 


education of enlisted men as would inerease their morale and 


make them contented and valuable units in the service 
CHICAGO, JANUARY 14 
\ eeting of the Clieago Section, January 14, P. A. 
Boe . mechanieal engineer of the Kieselguhr (ompany of 
Ame presented a paper on High Temperature Insulation 
Hl. M. Montgomery, Chairman of the Seetion, presided and 
nirrodueed the speaker. 
Mr. Boeck said that the problem of prevention of heat losses 
as been the subjeet of considerable investigation im ecertair 
industries, more especially in the applications of cold storage 
nstalla and of steam lines. He reviewed the mechanies 
‘ ‘ e requirements of insulators, the amount of it 
tion necessary, and other phases. 
ae ‘ desermbed the insulating properties « (elite, a 
stheeous mineral oeeurring on the Paeifie Coast in practical 
re state It contains numerous hollow cells, and weighs 
i 1! rock-ftorm, air-dried, from 25 to 30 |b. per eu 
f When ground properly, it weighs 8 lb. per eu. ft., and 
ermal insulating power about equal to that of cork, or 
from % to 10 times that of ordinary firebri ks: the rround ma 
terial is called Sil-O-Cel powder. He concluded with exam 
ples of the use of this material. 
\ bret discussion, complimentary to the speaker, followed 
the presentation of the paper. 


LOS ANGELES, JANUARY 18 


\bout 30 members Angeles 
Smith reported on his 


New York, ex 


a general way, certain proposed 


attended the meeting of the Los 
January 18. W. W. 


(onterence otf 


held on 


Trips ter Thre Local Sections in 


plaining to the members in 
changes in the method of handling Society affairs. 

The question of affiliation and ecodperation with the local 
sections of similar organizations was very ably discussed by 
members. 


various It was further proposed to attempt the 


formation of an Engineers’ Club in Los Angeles, this elub 
taking in the various technical societies. 


" W. Harris, Mem.Am.Soc.M.E., 
talked briefly on the subject of Patents, outlining the general 


Following this diseussion, F 


theory and proceedure in handling patent cases, and the gen 
eral detects of the patent system which is in operation at the 


present time. 


ST. LOUIS, JANUARY 19 


A joint meeting open to all the Associated Engineering So- 
eieties was held at the Engineers’ Club of St. Louis on Janu- 
Carl Barth, Mem.Am.Soe.M.E., spoke on Certain 
Phases of Scientific Management of Machine Shops. 


ary 19. 
He paid 
tribute to the work of the late Dr. Frederick Taylor, and em- 
phasized particularly the necessity of standardization of equip- 
ment before attempting so-called efficiency work in any of its 
branches. Attention was called to the possibilities of the ap- 
plication of mathematics to nearly all machine shop problems. 
Mr. Barth was for many years Dr. Taylor’s principal assist- 
ant m the efficiency movement, and is one of the foremost ex- 
perts on machine shop efficiency in this country. Previous to 
the meeting, an informal dinner was tendered Mr. Barth and 
his friend, Dr. Rover, at the West End Hotel. 
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STUDENT BRANCHES 
CASE SCHOOL OF APPLIED SCIENCE 
lhe December meeting ol ti ( ase School ot Applied 
Science Student Branch was held on the fifteenth of the mont! 


r. BR 
‘ 


Paper atl 


Hutehinson, of the East Ohio Gas Company, gave a 
House Heating, which 


(ias tor eovered the eost al d 


appheation of heating homes by gas Figures showing the 
comparative costs of operation of the different systems use 
vere presented, together with illustrations of the houses where 
the tests were performed, and the arious forms « eat 
plants on which the figures were based, 

The January meeting ot the braneh was eld o the nitt 
Following a supper, J. H. Stratton, Mem.Am.Soe.M.E., of 
Wellman-Seaver-Morgan Co., gave an illustrated talk on Ore 
Unloading Machinery on the Grea Mr. Stratton r 


Lakes 
history of the ore business and vave 


ewed the statisties show 


y the merease in ore shipments m the start down to the 
present time, Showing how the meager means ot transporta 
tiol early times were soon replace Krom the horse a 

agon, dow to the Hulett unloader of to-dav. the al 
applaneces sal were show! Details manv tvpes of grab 

ckets were give) and their adva tages and disadvantages 
summarizes I} speaker the told of the many ways 
\ eh the tate \lexander Brow ad advanced the metho 
ore unloading, and closed his talk with a short sum 
¢ great transportation problems of the tuture 


COLORADO AGRICULTURAL COLLEGI 


\ meeting of the Colorado Agricultural College Student 
Braneh was held on January 10, at which N. L. Chatfield, a 
travelling engineer connected with the Great Western Sugar 
Company. gave an interesting talk on the Manufacture 


Sugar the Mechanical [In his diseussio 
pieces of apparatus used and in many cases the construectior 


all the 


from Standpoint 


of each were deseribed, and a review of was 


vivel 
COLUMBIA UNIVERSITY 

A meeting of the Student Branch of Columbia University 
was held on January 14, at which Neil MaeCoull, Jr., 
talk on Aeroplane Design. With the aid of a number of lat 
tern slides, he showed the development of the modern type ol 
aeronautical machine, and described the design of its 
parts. 

He said that in military uses the climbing speed is often of 
more importance than the horizontal speed. The depth of the 
wing determines the lifting power. In body design two factors 
are determining ones; wind resistance is a very important 
factor, and for military use the position of the guns and 
their angle of fire are of extreme importance. As to engine 
design, recent developments have shown that the stationary, 
water-cooled evlinder engine 1s the best for machines that are 
to make flights of more than about two hours. 


gave a 


various 


LEHIGH UNIVERSITY 


On December 15, the engineering societies of Lehigh held 
a joint meeting, at which R. S. Perry, president of the Alumni 
Association of the University, spoke on the Function of Engi 
neering and Industrial Activities as Coefficients of Prepared 
He said that there is a vast difference between moder 
and earlier warfare. Men reared in the Navy and the Army, 
and who have trained themselves for war, had an idea of what 
modern war would be like, but their wildest imagination never 
reached what we are beginning to realize modern warfare is. 
Former wars were small affairs compared with the present. 
In our own Civil War the armies went into winter quarters, 
while now fighting is carried on through the winter. Former 
wars used only a fraction of the explosives which are used to- 
day. The food supply was heretofore obtained from entirely 
local sources. Through the present war there has been an 
abnormal drain on normal industries, and also on abnormal 
ones, such as industries making munitions. He then cited ex- 
amples to show the effects of the European war on the indus- 
tries of the great nations. 


ness, 
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LELAND STANFORD UNIVERSITY 


At a meeting of the Leland Stanford University Student 
Branch held on December 1, Horner Ling read a very inter- 
esting paper on Mechanical Railway Signals, in which he 
discussed the development of various types of railroad sema- 
phore signalling devices, and deseribed the signal practice ot 
various railway companies and the form of signals which they 
use. He explained also the working of the block system used 
by the Southern Pacific Railroad, both for single and double 
track service. 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


At a meeting of the Student Branch of the Massachusetts 
Institute of Teehnology held on January 5, Clarence B. 
Sawver, salesman tor the Dodge Sales and Engineering Com 
pany, addressed the members on Rope Drive, laying special 
emphasis on the comparative merits of the American and Eng- 
lish svstems. 


PENNSYLVANIA STATE COLLEGE 


A meeting of the Student Branch of the Pennsylvania State 
College was held on Jannary 13, at which the following officers 
were elected: G. Jeffery, president; O. L. Stevens, vice-presi- 
dent. and G. S. West. seeretary. 


POLYTECHNIC INSTITUTE OF BROOKLYN 


The Student Branch of the Polytechnic Institute of Brook- 
lvn held a very interesting and instructive meeting, at which 
a lecture was given by J. J. Ruckes, Jr., Mem.Am.Soe.M.E., 
on the Manufacture of Paper and Wood Pulp. The talk dealt 
with the production of medium quality paper such as is used 
tor ordinary commercial work. The lecturer described the two 
principal methods of preparing the wood pulp and the most 
widely accepted process of turning it into paper. 

The raw materials usually consist of poplar, spruce, or pine 
trees, while for some cheaper grades various straws and bam- 
boos are used. Entering the pulp mills, the wood is eut into 
2-tt. lengths, separated trom the bark, and ground or crushed 
by chippers. The erushed wood is then screened to remove 
knots and slivers. The refuse and waste from these operations 
are used as fuel for the furnaces. There are two methods of 
preparing the pulp, the sulphite method utilizing sulphurous 
acid, and the soda process using caustie soda. The finished 
pulp is placed in a beater and mixed with the requisite color 
ing matter, sizing and clay. The latter is introduced to give 
the paper weight and good inking qualities. The pulp then 
passes through a refiner and sereen to a Fourdrinier machine 
containing a wire cylinder over which the pulp plays. This 
separates much of the water. The layer of pulp issuing from 
this machine is next pressed and passed through dryers, which 
further reduce the moisture contents. The final operations 
consist of calendering and winding. It has been estimated 
that, in paper making, it requires, for the various operations, 
56,000 gallons of water to prepare one ton of finished product. 

The lecture was illustrated by slides and photographs, and 
samples of pulp and paper were exhibited. 


PURDUE UNIVERSITY 


A meeting of the Purdue University Student Branch was 
held on January 11. Thomas T. Eyre, Mem.Am.Soc.M.E. and 
head of the Engine and Boiler Department of the University, 
spoke on the Effects of Early Cut-off upon Wire Drawing in 
Steam Engines. Professor Evre has arrived at the results he 
gave after much work, involving a great number of experi- 
ments. He illustrated his lecture by means of Zeuner and 
other valve diagrams, sample indicator cards, velocity curves, 
and different types of governors. 


STATE UNIVERSITY OF KENTUCKY 


At a meeting of the State University of Kentucky Student 
Branch on January 14, the report of the Chicago Association 
of Commerce Committee on Investigation of Smoke Abate- 
ment and Electrification of Railway Terminals was discussed. 
W. H. Dix, M. G. Horton, A. B. Huff, R. E. Hundley and 
Miss Margaret Ingels presented an outline of the report giv- 
ing the reasons for making the investigation, the data secured, 
the results obtained as shown graphically, and the conclusions 
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drawn from these tactors. This report 18 especially interest 
ing to the seniors, who make annually an inspection trip to 
Chicago and vicinity. The information given in it on the 
industrial and transportation conditions in Chicago, the prob 
lem of purifying the atmosphere and the solution of the Chi 
cago transporation difficulties, are all of great interest in in 
structing them as to what to look for on the inspection trip. 


UNIVERSITY OF MICHIGAN 


The University of Michigan Student Branch held a “ get- 
together ” smoker on December 3, at which a concentrated 
effort was made to increase the membership of the branch. 
Prof. J. R. Allen and W. F. Verner, Members of the 
Am.Soe.M.E.. each gave short talks on the benefits of mem- 
bership in the Society and the advantages of meeting members 
of the mechanical engineering profession. 

Commander J. H. Rowen, U. S. N. (retired), gave a paper 

which he diseussed a new kinetic theory of the relations ot 
spectra to each other, and told ot the work being done to dis 
cover waves connecting the heht and heat spectra. 

On December 17. H. H. Esselstyn, Mem.Am.Soe.M.E., and 
chiet construction engineer for the Eastern Michigan Edison 
Co.. gave a talk on Reminiscences of Engineering Work. 
Afterwards Mr. Esselstvn discussed, in answer to questions, 
some of the tentative plans for additions to the Connors Creek 
Plant of the Detroit Edison Company, including the installa- 


+ 


tion of a 40,000 kw. Curtiss turbine. 
UNIVERSITY OF MINNESOTA 


The regular meeting ot the University of Minnesota Student 
Branch was held on January 8, at which the following officers 
were elected: G. A. Ek. president: 1. L. Jolinso 
Ing secretary. ©. Swenson, 


9 corres pol d- 


recording secretarv. and C. L. 
Guegisberg, treasurer. 
Prot. W. H. Kavanaugh. Mem.Am.Soc.M.E.. and head of 
vave an address on the Annual Meeting of the Society, 1915. 
UNIVERSITY OF MISSOURI 


The regular meeting of the University ot Missouri Student 
Branch was held on December 2. Prof. E. R. Hedrick, of the 
Mathematics Department of the University, spoke on Graph- 
ical Analysis. He discussed principally the straight line 
graph, particularly that plotted on logarithmic paper. He 
demonstrated the value of logarithmic paper for finding the 
correctness of assumed equations for empirical curves. He 
pointed out that it was easier to tell whether points lay on a 
straight line, when plotted on logarithmic paper, than 
whether they conform to a certain curve when plotted on 
common coordinates. 

At a meeting of the branch on January 6, the subject of 
Different Types of Present Automobile Construction was dis- 
cussed by F. Nelson Westeott, I. O. Royse, R. M. Lotz and 
Fred P. Hutchinson. The various types of motors, including 
the four- and six-cylinder, ete., and the Knight motor were 
discussed and compared. The new model Stanley steamer car 
was diagnosed and compared with former steam ears and with 
present gasoline cars with which it has to compete. 


UNIVERSITY OF NEBRASKA 


A meeting of the University of Nebraska Student Branch 
was held on December 7. Prof. C. L. Dean, Associate Pro- 
fessor of Mechanical Engineering of the University, gave a 
most interesting lecture on the Development of the Modern 
Locomotive. 

Professor Dean said that because of the great field covered 
by this subject he could only touch the high spots, as any one 
phase might be worked up into a two or three-hour lecture. 
He first emphasized the increase in size, weight and speed of 
trains, necessitating larger and stronger engines, the engines 
themselves being increased in weight from 25,000 to 800,000 
lb.; drawbar pull from 10,000 to 200,000 Ib.; steam pressure 
from 125 to 320 lb. per sq. in., and having grate areas as large 
as 120 sq. ft. He then deseribed devices for increasing effi- 
ciency, such as brick arches, superheaters, reheaters, feedwater 
heaters, mechanical stokers and valve gears. 

He cited an example of a Mallet engine in which, with no 
superheater, 20 per cent of the steam was condensed in the 
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pipes before reaching the cylinder. Using a superheater placed 
in the path of the hot gases reduced the coal consumption 20 
to 25 per cent without additional fuel, reduced the water con 
sumption 25 to 35 per cent, increased the boiler pressure, re- 
duced boiler maintenance, increased the boiler capacity without 
increasing the weight, and the hauling 
per cent. 


increased power 33 


WORCESTER POLYTECHNIC INSTITUTE 

At a joint meeting of the Worcester Polytechnic Student 
Branch, the American Institute of Electrical Engineers, and 
the Civil Engineering Society, on January 10, 1916, Prof. 
George F. Swain, of the Harvard M. I. T. Engineering School, 
delivered an Water Power in the United 
In his introduction, Professor Swain spoke of the movement 
lor 


address on States. 
our natural resources, including for 
lands and water. The fact brought out 
that the conservation of water power is really a triple one. 


the conservation of 
ests, minerals, was 
Coal not used is not wasted, but, on the contrary, water power 
not utilized is lost; and by neglecting its use and allowing coal 
to replace it, we wasting, it is estimated, 
million horsepower a year which is economically capable ot 
development. By placing dams and locks, we not only make 
the development of power possible and save a tremendous 
amount of coal, but we may also improve the g in a 
river. This possibility of wonderful conservation has not been 
as fully recognized in our country as in many 
Kurope, and our national laws and public sentiment are more 
prone at present to discourage than to encourage attempts to 


are over ninetee! 
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bring about a saving of this power, which would mean a de 
crease of three hundred million dollars in our annual coal bill. 
The disadvantages of very high initial investment and uncer 
tainty of water power have caused many promoters and in 
vestors to place their interests in steam rather than in water 
power plants. 

The speaker discussed the law of riparian rights, which 
states that every owner of land bounded by a stream has a 
right to the flow of the water past his land so long as he does 
not hinder this same privilege of the owner below him or pol- 
lute the stream. In cases in which the Government built 
a dam for the improvement of navigation, the question has 
been raised whether the power developed belongs to the Gov 
ernment or to the parties land the river 
above the dam. It is claimed by some that the Government 
owns the power, since it made the development ot power pos 
sible, while others claim that the Government can lawfully use 
the water for navigation only, and that by the law of riparian 
rights, the power belongs to those through land the 
river flows, 

The 
vate parties have secured permits to build dams in rivers they 
have not only been required to light the dam, furnish land 
to the Government for canals, build locks and operate them, 
ete., but have been required to pay to the Government certain 
amounts of money for the privilege. In view of the fact that 
these dams Improve the navigation of the river, it not 
seem that the encouragement to conservation offered by the 
National Government is very overwhelming, and it is hoped 
that legislation will greatly improve the present conditions. 
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EMPLOYMENT BULLETIN 


The Secre lary conside rs il a special obligation and ple asanl duty lo make the office of the 


Society the medium 


for assisting members to secure positions, and is ple ased to receive re quests both for positions and for men. Copy 


for the Bulletin must be in hand hefore the 18th of the month. 


Bulletin in a form which indicate 8 the classification. 


POSITIONS AVAILABLE 


matters and 


should be 


The Society acts only as a “clearing house’ in these 


is not responsible where firms do not answer Stamps 


enclosed for forwarding applications. 


461 ENGINgEeR-DesIGNER on multiple effect evaporators 
and equipment for chemical plants; man must be well recom 
mended, of good character and exemplary habits, good ap 
pearance and address. Permanent 


salary. Location Middle West. 


connection = at adequate 


462 YounG ENGINEER with one or two years shop experi- 
ence for efficiency department in large corporation; technical 
graduate preferred but not absolutely essential; require man 
who is tactful in handling workmen and who has a well de- 
veloped analytical mind. Location Western New York. Ap- 
ply by letter, name confidential. 


1 EvecrricaL ENGINEER with good knowledge of physies, 
tor experimental work in laboratory of large electrical manu- 
facturing company in the East. Preferably a technical gradu- 
ate. Salary $20 to $30 a week, depending on ability. 


2 YounG MecuanicaL Grapvuate, with one or two years 


experience in machine shop practice. Location New England. 


4 Propuction Enorneer for progressive power laundry in 
important city near New York. Ability to select the proper 
type of employee for a given task, and to develop and main- 
tain to the maximum, individual and departmental efficiency ; 
general mechanical and electrical training; practical experi- 
ence in laundry production. Opportunity is afforded for 
lucrative and continuous employment with assurance of ad- 
vancement. 


5 MANAGER OF SALEs, to handle product in New England, 
the Eastern, Middle and Atlantie Coast and Southern States, 
for up-to-date cement plant equipped with the most modern 
tvpe of machinery. 


The notices nou appear in the Employment 


6 Detar, DrarrsMeEN, experienced, for an industrial con- 
cern. Men preferred who have had three to ten years experi 
ence in steel mills of smelter plants. Apply by letter. 


7 PROI ESSOR ol electrical engineering of high gvrade tech 
nical capacity, experience in practice, teaching ability, vigor, 
personality. One of high standing among 
ognized as an authority. Location Middle 


engineers and ree- 


West. 


8 ASSISTANT in purchasing department of concern han- 
dling purchases from $3,000,000 to $4,000,000 per annum; 
principal commodities, plates, shapes, bars and allied lines; 
coal, coke, pig iron and high and low pressure fittings. Man 
preferably between the age of 28 and 35, and one who has had 
rolling mill experience. Applicants must state age, nation- 
ality, whether married or single, by whom employed and over 
what periods. All references and communications will be 
treated confidentially. Location New Jersey. 


9 YounG ENGINEER between 22 and 24 for some designing 
and office work and part time on outside sales wanted by gal- 
vanizing concern. Location New York. 


16 Young Tecunicat Grapvuate for general sales office 
work such as estimating, data, correspondence and possibly 
publicity work, for turbine company in New England; salary 
about $1,000. 


17 ENGINEER speaking fluently technical French and Eng- 
lish wanted in iron and steel business; familiarity with manu- 
facture of rails. Attractive salary to the right man. Eastern 
location. 


20 TesTING ENGINEER wanted, who is familiar with power 
plant conditions and is capable of assembling and installing 
recording meters and power plant instruments measuring flow 
of steam, water and gases. Young technical graduate with 
one to three years experience in machine shop and power plant 
work preferred. Location Maryland. 
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21 Founpry SUPERINTENDENT. Energetic and aggressive 
man is desired to take charge of a non-union foundry located 
in the Central West, and pouring between 400 and 800 tons 
per month, on medium and heavy engine and blower work; 
favorable opening for a high-grade man. State experience 
and salary expected. 


22 Task Serrer, some experience in time study and draft- 
ing. Salary $75 to $100 a month. Location Maine. 


23. MecHANICAL ENGINEER with factory experience, able 
to work out problems in mechanical handling of materials, and 
in installation of machinery generally. Location Cleveland. 


25 AssisTANT PURCHASING ENGINEER for the inspection 
of incoming materials for Massachusetts manufacturer of 
small electrical apparatus; applicants thoroughly familiar with 
electrical, insulating and composition casting materials, with 
practical knowledge of metal working machinery, ete. In 
reply, confine answer to the following: Age, nationality, edu- 
cation, practical experience, salary expected, when at liberty. 


26 Business Associate WANTED; a young man of good 
business habits having $5000 to invest in a newly established 
business in which profits are perfectly satisfactory, but pres- 
ent resources inadequate to cover the whole country. 


28 PropucTion ENGINEER to take charge of department, 
operate it by present methods, and to develop it as fast as 
possible into an up-to-date planning department. Also time 
study man. State age, education, experience, salary expected, 
name references and send photograph. 


29 Sarety ENGINEER for Massachusetts factory employing 
1500 hands; must be familiar with machine tool guards of all 
kinds and factory safety devices; one who has had theory and 
practice combined and able to design and standardize guards. 
Experience along electrical work preferred. Applicants re- 
quested to furnish in brief the following data: Age, national- 
ity, experience, references, salary. 


34 Sream Speciatty SALESMAN, or others, who desire to 
handle a line of vacuum heating specialties on a commission 
basis, can secure restricted territory to represent manufactur- 
ers. Representatives wanted in Portland, Maine; Boston, 
Pittsburgh, Cincinnati, Detroit, Chicago, St. Louis, Milwaukee 
and other large cities. Apply through Society. 


36 PARTNERSHIP: a consulting engineer of New York, 
with practice in a special field which can be greatly extended, 
desires to take into partnership an engineer experienced in vi- 
bration causes in buildings, who can invest some money and 
with qualifications for conducting investigations in the fields 
of physies and applied mechanics. Apply by letter. 


37 Caper ENGINEERS: recent graduates of technical 
schools, for work in connection with study of central station 
power house operation, in line of improving operation and 
methods. Salary starts at $40.00 per month and increases to 
a maximum of $75.00 per month. Further advance entirely 
a matter of personal ability to fit into the organization. Lo- 
cation New Jersey. 


38 MecHanicaL DrarrsMAN, capable and qualified in de- 
sign of special heavy machine tools. Location Pennsylvania. 


39 YounGc ENGINEER, competent and familiar with the 
practical use of pulverizing coal for fuel. Name and location 
confidential. Apply by letter. 


41 Ewartneer familiar with operation and construction of 
chemical plants. 


42 SALESMAN with technical education as mechanical engi- 
neer to become head salesman of heavy capacity automatic 
seales for factory and warehouse uses; man between 30 and 
40; traveling position; one-third of time at factory in Middle 
West, two-thirds in field. Salary liberal. Apply by letter. 


47 Youne Tecunicat Grapvuate, with one or two years ex- 
perience, excellent opportunity to enter a machinery concern 
with view of learning the business. All replies held confiden- 
tial. Loeation Rhode Island. 
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MEN AVAILABLE 


The published notices of “ 
members of the Society. Notices are not repeated in consecutive issues 
of the Bullctin. Names and records are kept on the office list three 
months, and at the end of such period if desired must be renewed. 

Members sending in notices for the Men Available section are par 
ticularly requested in the future to indicate the classification under 
which they desire their notices to appear 


men available” are made up only from 


B-43. Works MANAGER, 20 years experience in manufac- 
turing firearms, typewriters, automobiles, power house equip- 
ment, ete., wishes to make a change. At present employed. 


B-44 CHIEF OPERATING ENGINEER OR SUPERINTENDENT OF 
Power with 14 years experience, good floor machinist and 
erecting man. Several vears satisfactory service with each of 
last two employers as chief engineer. Experienced in steam, 
gas and Diesel engines, a.c. and d.c. current, air compressors 
and hydraulic machinery. Good organizer; at present em- 
ployed. Location immaterial. 


B-45 PLant ENGINeErR, technical graduate, age 30, nine 
years experience as plant engineer on construction and repair 
of mill buildings and selection, layout, installation and mainte- 
nance of equipment in various lines, wishes position with 
manufacturer. At present employed. 


B-46 MECHANICAL ENGINEER, CONSULTING ENGINEER AND 
EXECUTIVE, college graduate, owning valuable patents on pop- 
pet-valve engines (several engines in successful operation), 
would consider investment and connection with engineering, 
contracting or consulting firm, or to act as representative in 
New York, preferably where combination of engineering busi- 
ness and organization ability is demanded. English, German 
and French correspondent. 


B-47 MECHANICAL ENGINEER AND SUPERINTENDENT. MLE. 
graduate, age 33, seven vears experience with consulting en- 
gineer on the layout and purchase of complete mechanical 
equipments, including power plants, heating and ventilating 
systems, wiring, fire protection, conveyors, manufacturing ap- 
paratus, ete., for factory, office and mercantile buildings; last 
three and one half years in full charge of construction work, 
previous five years machine shop and drafting experience. 
Good executive ability and knows how to get results, desires 
position with corporation or engineering firm. 


B-48 Sates ENGINeER, MANAGER OR SUPERINTENDENT. 
Worcester Polytechnic Institute graduate, M.E., age 36, thir 
teen vears practical experience on pumping machinery, air 
compressors, internal combustion engines, pressure tanks, 
overhead tanks and towers, design of pumping combinations 
and managing contract sales; wide experience handling engi- 
neering correspondence. At present employed as executive in 
contracting concern but open to make new connection at once. 
Location preferred New York or vicinity. 


B-49 Cuter DRAFTSMAN OR ASSISTANT CHIEF ENGINEER. 
Mechanical and civil engineer, admitted to both degrees, 
twenty years experience in industrial works and waterfront 
engineering; drafting, designing and supervising construction 
work, desires position as chief draftsman or assistant to chief 
engineer. 


B-50 Research OR MECHANICAL ENGINEER. Graduate 
M.E., eighteen years experience, four years as field expert and 
superintendent of erection of steam engines in public service 
stations. Eight years as chief engineer, designing gas and 
steam engines, pumps, hoists and special machinery and con- 
ducting tests and thermodynamic investigations, also experi- 
enced in design of automatie machinery, desires a position as 
research or mechanical engineer. At present employed. 


B-51 ManaGer, CHIEF ENGINEER OR SALES ENGINEER. 
Engineering graduate, age 33, with broad experience in boiler 
manufacture and general plate work. Good organizer. Sal- 
ary $3000. 


B-52 PrintinG Press Expert anp DesiGner, fifteen years 
experience, successful designer of automatic machinery for 
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paper goods, boxes of any description, paper bags, envelopes, 
corrugated board containers, folding boxes, lace, labels, tags, 
ete. Experienced executive and organizer, solicits correspond 
ence with Pacifie Coast concern, machine shop, publishing 
house or paper goods manufacturer with a view of introducing 
up-to-date methods, machinery and specialties. Salary to 
start $3000. Partnership considered. 


B-53 Assistant CHIEF ENGINEER OR CHIEF DESIGNER. 
(iraduate mechanical engineer, age 31, eight years designing 
experience in oil engines (Diesel oil engines, European and 
American practice), large variety of special and automatic 
machinery manufactured on the interchangeable basis, desires 
responsible position as assistant chief engineer or chief de 
signer with reliable firm building Diesel oil engines, or con- 
cern contemplating building prime Salary 
$2000; at present employed. 


these movers. 


B-54 Saves Encineer. Graduate mechanical engineer, 
35, competent to handle sales either by correspondence or 
personal interview and intimately acquainted with modern 
power plant practice, thirteen vears experience handling sales 
of the following classes of equipment: pumping machinery of 
all classes, steam, power and centrifugal; condensing appa 
ratus of all types; feed water heaters; internal eombustior 
steam engines and air compressors for all services. 
At present employed but open for engagement Mareh 1. Lo 
cation immaterial. 


engines; 


EXECUTIVE FOR AUTOMATIC MACHINERY. Member, 
technieal education together with ten years practical experi 
ence in manutacturing duplicate parts on the interchangeabl 
basis, also familiar with design of tools, jigs, fixtures, ete., for 
this work, wishes to communicate with reliable firm desirous 


B-55 


oft seeuring the services of a live up to-date executive, espe 
cially trained in handling difficult problems in all kinds of 
automatic machines and the die-casting of intricate parts 


B-56 Factory MANacer, ENGINEER OR PropvucTION MAN 

AGER, age 37, sixteen vears automobile and gas engine experi 
ence, practical manager and able executive, well acquainted 
with the trade, has worked through all departments of a manu 
facturing business and thoroughly understands all details, is 
open for a position. 
SaLes MANAGER OR MANUFACTURERS’ REPRESENTA 
ten years successful experience in engineering, 
graduate mechanical engineer, age 35, large industrial and en- 
Fastern territory. 


— 
Di 
rive, sales 


gineering acquaintance in 

B-58 energetic and tactful, 
machine shop, fifteen months draft 
ing room designing power plants, two years testing and gen 
eral operation in a large turbine station. Especially familiar 
with surface condensers. At present emploved but wants to 


age 27, 


TECHNICAL GRADUATE, 


three vears experience 1n 


change. 


B-59 Facrory MANAGER, age 33, fourteen vears experience 
in handling men and affairs, thoroughly trained in machine 
shop and foundry management and business affairs: for the 
past five vears engaged in operating large gasoline engine fae 
tory in Middle West, desires to make a change. 

3-60 Designer, Layout DrRarrsMAN, MECHANICAL ENGI 
NEER, now in charge of drawing office in Boston, desires posi- 
tion as engineer or draftsman in East or Middle West. Sal- 
ary $125-$150. 


3-61 Munitions Manvuracturinc Expert. (Graduate 
United States Naval Academy, age 33, married, with several 
vears experience in engineering executive position with a Pub- 
he Service Corporation, has lately designed large machine 
shop and heat treating department for the manufacture of 
large calibre, high explosive shells, at the same time served in 
a consulting capacity on ‘power plant, construction work and 
factory organization for the same company. Knows where 
lathes, electrical and furnace equipment for large calibre shells 
may be purchased, as well as a suitable manufacturing plant 
with excellent rail and water shipping facilities. 

FOR THE Far East. Japanese 


B-62 REPRESENTATIVE 
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graduate of electrical and mechanical schools, connected with 
telephone and railway companies of New York, wishes to com- 
municate with American firms planning to develop their busi 
ness in Japan or China. Will consider agencies. 


B63 MECHANICAL ENGINEER with shop, field, designing, 
sales, executive and business experience. 
plant, heating and ventilating, desires 
with a view to permanency. 


B-64 Manuracturers’ Representative, graduate of Mas 
sachusetts Institute of Technology, has a large experience in 
the selling of building materials and an extensive acquaintance 
with architects, engineers and contractors, wishes to represent 
as sales engineer in New England, with headquarters in Bos 
ton, manufacturing concerns specializing in material, either 
mechanical or electrical, connected with building operations. 


Specialties, power 


responsible position 


B-65 SPECIALIST IN STEAM ENGINEERIN: 
PLANT EQUIPMENT, Associate member A.I.F.E., 


} 


practical efficiency engineering methods, will 


AND POWER 
conversant in 
conside r one or 
two year contract in inve stigating, organizing or executive ea 
pacity. Available July 1, 1916 


B-66 PuLp or Paper Mitt ENnGinerr, with thorough ex 
perience in pulp and paper mill engineering, including devel 
opments, reports, designs, specifications and 
buildings, power requirements and manufacturing equipment, 
assuming responsibility and control, desires posi 


eontracts tor 


capable ot 
tion. 

B-67 MANUFACTURING ENGINEER, six years manufacturing 
experience, at present employed, desires to locate in New York 
or vicinity. 


B-68 Facrory MAINTEN (SSIS 
oR PuRCHASING. American graduate mechanical engineer de- 
sires position with an industrial coneern in an 
pacity. Has handled men and had charge of power plant in 
vestigations, testing department and erection 


ANCE, \ ae) Exr TIVE, 


executive ¢a 


work; energetic 


and reliable. At present employed as chief inspector in large 
concern. 
B-69 Facrory Manacer, Supe DENT OR EFFICIENCY 


MANAGER, technical graduate, M.E., age 30, ten 
ence 1n statistics, production work, offic 
management, refer to several successful 
ability and results obtained as an organizer. 


vears experi- 
costs, and factory 


+ 


ean coneerns as 0 


B-70 EXecurive, 
trial construction, 


member with wide experience in indus 
as executive in responsible control of pur 
chasing, organization, and operation of work in the field. 
B-71 AssIsTaANT TO MACHINE DESIGNER OR 
lc NGINEE R, mechanical engineer, experienced machine designer, 
thorough knowledge of patents, desires 
about $1200 per annum. 


CONSULTING 


association with salary 


>-72 ~=ASSISTANT FouNpRY SUPERINTENDENT of an iron 
foundry. Graduate mechanical and metallurgical engineer, 


having experience in all branches of foundry practice, includ 
ing loam, dry and green sand molding, machines, the cupola, 
mixtures, ete. Location immaterial. 

B-73 Assistant TO CONSULTING ENGINEER. Cornell M.E., 
1912, age 27, past three and one half years employed as me- 
chanical engineer in an Eastern plant, has made plans for new 
buildings, machinery layouts and superintended installation 


of all mechanical and electrical apparatus. Location pre- 
ferred New York. 
B-74 ASSISTANT TO CONSULTING OR CONTRACTING ENGI- 


NEER, mechanical engineer, technical graduate, age 28, has had 
charge of responsible mechanical and electrical engineering 
work for consulting engineer, desires position along similar 
lines. Location preferred in or around Philadelphia. 

B-75 ENGINEER AND Executive, mechanical engineer, ex 
ecutive and representative ability, twenty-five years experi- 
ence in general machinery and machine tools, desires position. 
Has been granted several patents. 
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B-76 Executive, graduate M.E., age 38, fifteen years en- 
gineering experience, of which nine was in the executive ca- 
pacities of chief draftsman, chief engineer, assistant works 
manager, and works manager with two big corporations and 
operating spelter works, machine shop and ship yards. Has 
specialized in heavy hydraulie presses, Diesel oil engines, 
blast furnace gas engines, suction dredges and ships, metal- 
lurgy of steel, and electric furnaces, shop layouts and organi- 
zation. Has traveled extensively, conversant with European 
and American business methods, speaks German, French, Eng- 
lish, Spanish and Russian, desires position where broad the- 
oretical and practical experience could be advantageously ap- 
plied. 


B-77 ASSISTANT TO SUPERINTENDENT, Junior, graduate 
Massachusetts Institute of Technology, five years experience 
as assistant to the mechanical superintendent in a manufac- 
turing plant having an up-to-date machine shop, thoroughly 
versed in tool and plant maintenance, desires position. 


B-78 EXECUTIVE AND PropUCTION ENGINEER, age 34, mar- 
ried, technical man, last nine years engaged as executive and 
production engineer for large manufacturing concern, has 
reached limit of present position and desires to become asso- 
ciated with live concern which needs an executive capable of 
producing systematic results at maximum efliciency. 


B-79 ASSISTANT TO SUPERINTENDENT OR WORKS MANAGER. 
Mechanical and electrical engineer, technical graduate, ener- 
getic and possessing knowledge of shop costs, wage systems 
and efficiency methods. Has worked in engineering depart- 
ment, drafting room and as practical machinist with large 
concern manufacturing refrigeration and electrical machinery, 
also chemical plant (pigment manufacture) experience, de- 
sires position as assistant to superintendent or works mana- 
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ger of a growing concern. Salary commensurate with posi- 
tion. Loeation preterred Middle West. 


B-80 Iron, STEEL AND COKE ENGINEER. Member with 
twenty-five years practical experience in the manufacture of 
iron and steel, and eight years in the manufacture of by-prod- 
uct coke, invites correspondence or conference with parties de- 
siring mature advice on the improvement or addition to plants; 
on etliciency, metallurgical or heat-treatment problems in iron 
and steel manufacture; on the arbitration of technical disputes 
between producers and consumers; on patent litigation, ete. 
Prefer to work in codperation with engineering staff of com 
panies, thus attaining maximum benefits at minimum expense. 


B-81 Orrick MANAGER OR ASSISTANT TO MANAGER, open 
for temporary engagement in connection with sales or pur- 
chasing; extensive experience in travelling for well known ma- 
chine builders. 

B-82  Execurive, graduate engineer, age 35, thoroughly ex- 
perienced in all methods of scientific management. Previous 
work has been in the manufacture of hoisting and conveying 
machinery, textiles and fine stationery. Competent to take 
responsible executive position. 


B-83 SUPERINTENDENT OR Factory MANAGER, mechanical 
engineer, graduate of Massachusetts Institute of Technology, 
seventeen years experience in manufacture of water tube boil 
Has also had 
considerable to do with general correspondence, purchasing, 
accounting and cost keeping and can produce results that 
count. 


ers, also tanks, stacks and kindred products. 


B-84 Power PLANT SUPERINTENDENT. Graduate engineer, 
age 36, has had nine years power plant experience, capable of 
taking charge and running it (especially the boiler room), on 
an economical basis. 


ACCESSIONS TO THE LIBRARY 


A List of Books and Pamphlets Added During the Past Month to the Library of the 
Society and of the United Engineering Society, Engineering Societies Building, New York 


ADDITIONS BY THE AM. SOC. M. E. 


This list includes only accessions to the library of this Society. 
Lists of accessions to the libraries of the A.I.E.E. and A.1I.M.E. can be 
secured on request from Calvin W. Rice, Secretary of Am. Soc. M. E. 
ACCOUNT OF AN EXCURSION FOR THE INSPECTION OF THE WORK 

OF AGRICULTURAL TRACTORS ON PRIVATE ESTATES IN THE 
SouTH oF Russia In 1912, A. B. Treiwass and A. A. Bara- 
novski. In Russian. St. Petersburg, 1913. Gift of Rus- 
sian Department of Agriculture. 


APPLICABILITY OF Moror-DRIVEN PLows IN Russia, A. A. Bara- 
novski. In Russian. 1915. Gift of Russian Department 
of Agriculture. 


Book OF DEFINITIONS AND STANDARD StocK PARTS FOR USE OF 
Otis ELevator Company, John H. Buckley. 1915. Gift 
of author. 


BUREAU OF FARM MECHANICS OF THE RUSSIAN DEPARTMENT OF 
AGRICULTURE. Proceedings, 1913, Tome V, pts. 6-8, 1914, 
Tome VI, pts. 1-6. 1914-15. Gift of Russian Department 
of Agriculture. 


BUSINESS OPPORTUNITIES OF LOUISIANA AND ADJACENT STATES, 
Geo. B. Davis. New Orleans, 1915. Gift of Ford, Bacon 
and Davis. 


THE CONSERVATION OF EnerRGy. A Plea for the language of 
experiment in the teaching of physics, W. S. Franklin and 
Barry Macnutt. Reprint from Bulletin of the Society 
for the Promotion of Engineering Education, vol. VI, no. 
8, 1915. Gift of C. W. Rice. 


CoLUMBIA UNIverRSITy. Department of Physics. Four lectures 
on Mathematics, delivered in 1911, by J. Hadamard. Pub- 
lication no. 5. 


Eight Lectures on Theoretical Physics delivered in 1909, 
by Max Planck. Publication no. 3. New York, 1915. Gift 
of Department of Physics, Columbia University. 


ECONOMIC ADVANTAGES RESULTING FROM PorT DEVELOPMENT. 
Geo. B. Davis. New Orleans, 1915. Gift of Ford, Bacon 
and Davis. 

THE GOVERNMENT AND Business, 8S. O. Dunn. Gift of Bureau 


of Railway Economics. 


History OF THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
FROM 1880-1915, F. R. Hutton. New York, 1915. Gift. 


ILLINOIS SOCIETY OF ENGINEERS AND SurVEYoORS. Twenty-seventh 
Annual Report, 1912. Wheaton, 1912. Gift of Society. 

THE IMPERIAL VALLEY AND THE SALTON SINK, H. T. 
introductory monograph, by W. -P. Blake. 
J. J. Newbegin, 1915. Gift of H. T. Cory. 


This is an account of irrigation and river control in the Colorado 
River delta, a reprint of a paper read before the American Society of 


Cory, with 
San Francisco, 


Civil Engineers in January 1913, to which certain supplementary mat- 

ter has been added. wa wa Ge 

INDIANA ENGINEERING Society. Proceedings of the 34th and 
35th Annual Convention. IJndianapolis, 1914, 1915. Gift 
of Society. 

INDIANA SANITARY AND WATER SUPPLY ASSOCIATION. Proceed- 
ings of the 6th-Sth Annual Convention. 1913-15. Gift of 


Association. 


MARINE AND STATIONARY DIESEL ENGINES, A. 


H. Goldingham. 
New York, Spon & Chamberlain, 1915. 


Gift of publishers. 
There has been need for a handbook of the Diesel engine, as the lit 

erature on the —_- has never been properly summarized. The pres- 
ent work is essentially a practical one, concise, and wel) illustrated. 
. A 

MASTER CAR AND LOCOMOTIVE PAINTERS’ 
ceedings of 46th Annual Convention. 

Gift of Association. 


ASSOCIATION. Pro- 
Reading, Mass, 1915. 


THE MENACE TO NATIONAL PROSPERITY. 


An Address by New- 
man Erb. 


Gift of Bureau of Railway Economics. 
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MoTion Mopets; their use in the transference of experience 
and the presentation of comparative results in educational! 
methods, Frank B. and Lillian M. Gilbreth. Paper pre 
sented before American Association for the Advancement 
of Science, Dec. 27, 1915. Gift of authors. 


Moror CULTURE 
1918. 


OF LAND, COLLECTION oF ARTICLES. In Russian 
Gift of Russian Department of Agriculture 


Moror TRACTORS AND PLOWS AT THE IV INTERNATIONAL AUTO- 
MOBILE EXPOSITION IN St. Pererseurc, A. A. Baranovski. 
In Russian, St. Petersburg, 1913. Gift of Russian Depart 


ment of Agriculture 

Moror TRACTORS FOR TRANSPORTATION OF HEAVY LOADS AND 
Moror PLows, AND ON TRACTORS AND FARM AUTOMOBILES 
In Russian, from German, St. Petersburg, 1912. Gift of 


Russian Department of Agriculture. 


NATIONAL ASSOCIATION OF 


STATES OF AMERICA. 
8, 1015. Gift of 


rHE UNITED 


Proceedings. vol 


STATE UNIVERSITIES IN 
Transactions 
Association 


and 


NATIONAL COMMERCIAL GAS ASSOCIATION Proceedings of the 
Tenth Annual Convention. New York, 191}. Gift of Asso 
ciation. 

THE NerED OF EpucaATeED MEN IN INDUSTRIAL AFFAIRS Lecture 
at Cambridge Unfvwersity, May 15, 1911, Frank H. Taylor. 
Gift of author. 

NEW ORLEANS SEWERAGE AND WATER Boarp. Twenty-ninth 
semi-annual report, 1914. Gift of Sewerage and Water 
Board. 

New York STATE ENGINEER AND SURVEYOR Annual Report 
1914, vol. I. Albany, 1915. Gift of State Engineer and 


Surveyor. 


PAVEMENT Git 
Vewark., 


ARANTIES, THEIR USt 
1907. Gift of author 


AND Arnuse, J. W. Howard 


PAVING BRICK THE NECESSITY OF 
high grade paving bricks, J. 
Gift of author 


Tests for 
York, 1913. 


UNIFORM QUALITY. 
W. Howard. New 


PERMANENT ‘TARIFF COMMISSION. a 
Policy.” Referendum of Commercial 
votes for 9 votes against. Gift of U. S 


National Business 
Organizations, 715 
Chamber of Com 
Inerce 


PORTLAND CEMENT, CONCRET! 
AND Possiste Bast 
author. 


PAVEMENTS, CAUSES OF 
Derects, J. W. Howard. 


FAILURES 


Gift of 


PORTLAND CEMENT, CONCRETE ROADS 
PRACTICAL EXPERIENCE, J. W. 
of author. 


FROM A QUARTER CENTURY 
Howard. New York. Gift 


PRINCIPLES AND Practice oF Cost AccouNTING, Frederick H. 
Saugh Baltimore, published by author, 1915. Gift of 
author. 

This is a treatise on cost accounting as applied to manufactured 


articles, 


and treats of the basic principles, and their application in a 
general , 


manner we Ss Se 
PROHIBITION MOVEMENT, Percy Andreae, Chicago, 1915 


author. 


Gift of 


PROGRAMS AND Metuops or TESTING 
AND IMPLEMENTS, Book I-III. 


MACHINES 
Petersburg, 


AGRICULTURAI 
In Russian. St 


1911, 1912, 1914. Gift of Russian Department of Agri- 
culture. 
PSYCHROMETRIC TABLES FOR COOLING TowrR WorkK Steam 


Tables for Condenser Work, ed. 3. 
Gift 


(1 vol.) Carteret. N. J. 
of Wheeler Condenser and Engineering Co 


LIST OF 
RAILWAY 


RAILWAY Moror Cars, 
SUREAU OF 
Bureau. 


REFERENCES, PREPARED BY 
Economics, Novy. 30, 1915. 


THI 
Gift of 


RELATION OF THE RAILROAD AND ITS SpecurRITIFs TO LAND VALUES, 
Fairfax Harrison. Gift of Bureau of Railway Economics. 
SAFETY IN THE FouNpry, Magnus W. Alexander. 
tional Founders’ Association, 1915. 
The Committee on Safety 


Chicago Na- 
Gift of publisher. 
and Sanitation of the National Founders’ 


Association have carried out investigations for two years, and this 
book, written by the Chairman of that Committee, is the result. It is 
profusely illustrated. ww. 2 © 

THE Seconp LAW oF THERMODYNAMICS, W. S. Franklin and 


Barry Macnutt. Reprint from Bulletin of the Society for 
the Promotion of Engineering Education, vol. VI, 
1915. Gift of C. W. Rice. 


SoME TRADE SCHOOLS IN Europe, Frank L. Glynn. 


" 


no, 6, 


U. S. Bureau 


of Education, Bulletin no. 23. Washington, 19145. Gift of 
F. L. Glynn. . 
STREET PAVING AND MAINTENANCE IN EUROPEAN CiTIes. A re- 
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port by Henry Welles Durham Dee, 31, 1913 Vew York, 
1913. Gift of President of the Borough of Manhattan 

STRUCTURE AND PROPERTIES OF THE MorE COMMON MATERIAIS 
OF CONSTRUCTION, G. B. Upton. New York, John Wiley 
Sons, 1916. Gift of publishers. Price $2.50 net, 

The work Is restricted almost entirely to the theoretical discu ' 
of the subject. It is an outgrowth of lectures given at Cornell Uni 
sity to laboratory students wee. 8 
TESTING OF THE COMNICK Motror Piow. A. B. Treiwass In 

Russian. 1975. Gift of Russian Department of Agricul 


ture, 


rue TESTING oF THE Hart-Parr Tractor, I. B. A. Lintvareff 


In Russian. 1915. Gift of Russian Department of Agri 
culture 

rue TeEsTING oF THE Hovr CATERPILLAR Tractor, B, A. Lintva 
reff. In Russian. St. Petersburg, 1914 Gift of Russian 
Department of Agriculture 

rests OF TRACTORS AT THE SREDNE ROGATSKI FARM OF THE 
BUREAU OF FARM MecHanics, N. Morozoff In Russian 
Gift of Russian Department of Agriculture 

TRAVELING ENGINEERS’ ASSOCIATION. Proceedings of the 25d 
Annual Convention, 1915 Buffalo Gift of Association 


PREATISE ON 
Hartford, 


ENGINEERING AS 
Gift of 


SAFETY 
wy 


ARMY The 
Gift of U. S 


APPLIED TO SCAFFOLDS 
rravelers’ Insurance Company 


I Ss Service of Information 


Army. 


Washington, 1915 


U. S. INTERSTATE COMMERCE COMMISSION Fourth Annual Re 
port of the Chief Inspector of Locomotive Boilers, WD 
Washington, 1915 Gift of I Ss Interstate Commerce 


Commission 


[ S. LIGHTHOUSES COMMISSIONER Annual Report, 1915 
Washington, 19165 Gift of U. S. Lighthouse Board 

WHAT 1S THE MATTER WitH RAILWAY REGULATION, 8S. O 
Dunn. Reprinted from North American Review, Nov, 1915 
Gift of Bureau of Railway Economics, 

EXCHANGES 

NATIONAL ASSOCIATION OF COTTON MANUFACTURERS rrans 
actions, no. 98, Boston, 1915 

NorktTH East Coast INSTITUTION OF ENGINEERS AND SHIP 
RUILDERS TRANSACTIONS. vol] XK NNI Veircastle upon lune 
1915. 

U. S. NAVAL OBSERVATORY Annual Report, 1915. Washington 
1915. 

rHe W-PVT Cuarr, Merl R. Wolfard and Charles K. Carpenter, 
Vew York, John Wiley and Sons, 1915 Gift of publisher 
Price 5O cents 

This chart contains several novel features The area beneath an ex 

onential curve has becn integrated by the use of a suitable plotted 

senle so that the external work done on or by any gas may read 

directly from the chart for any ratio of expansion or between any ds 

sired pressure limits. The external work done by the Rankine Cycle 

in a steam engine or by any similar cycle carf be obtained directly in 

oot pounds, The chart can be used directly no matter in what units 

of pressure, temperature, or volume a problem may be stated The 

chart is separated into two quadrants by the use of a heavy diagonal 


line only, so that the PV quadrant is brought into close juxtaposition 
with the TV quadrant, which enables one to determine the pressure, 
temperature, and volume relations throughout any gas engine or air 
compressor cycle. Brief instructions are given for the use of the chart 
and several examples taken from actual engineering practice are given 
illustrating the methods of using the chart which, by the way, may b« 
used for obtaining the cube, cube root and the 3/2 or 5/2 power or 
root of any number. It is plotted on logarithmic ordinate paper which 
was engine divided to a 10 in, base G 


TRADE CATALOGUES 


CHAMPION Rivet Company, Cleveland. O. 
facts. 1916. 


Addenda to scientific 


Evectric STorAGE Batrery Co., Philadelphia, Pa. 
The “ Exide,” “ Hycap-Exide,” “ Thin-Exide” 


sulletin 151. 
batteries for 


industrial trucks and tractors. Dec. 1915. 
— 152. The “ Exide” batteries for electric pleasure and 
commercial vehicles. Nov, 1915. 
FLANNERY Bout Co., Pittsburgh, Pa. Staybolts. Dec. 1915 
STEPHENS-ADAMSON Mec. Co., Aurora, Ill. Labor Saver. Dec. 
1915. 
TEXAS CoMPANY, New York, N. Y. Lubrication. Dec. 1915. 
UNpeR-FEED STOKER Co., Chicago, J1l. Publicity Magazine. Dec. 
1915, Jan. 1916. 
VALLEY IRON WorkKS Co., Appleton, Wis. The Beater. Dee. 


1915. 
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WALWORTH Mec. Co., Boston, Mass. 


Walworth Log. Dec. 1915. 


WATERLOO CEMENT MACHINERY CorPOoRATION, Waterloo, 
Wonder Paver. 7 pp. 
WEMLINGER Co., INc., New York, N. Y. 
for making concrete floors. 
proofing.” 


Iowa. 


Wemeco specifications 
Report upon “ National Frost- 


ADDITIONS BY THE UNITED ENGINEER- 
ING SOCIETY 
AMERICAN SCENIC & HISTORIC 


PRESERVATION SOCIETY. 
Annual Report, 1915. 


Twentieth 


Albany, 1915. Gift of George F. 
Kunz. 
AUSKUNFTSBUCH FUR DIE CHEMISCHE INDUSTRIE, H. Bliicher. 


ed. 9. Leipzig, 1915. 


BAU DER DAMPFTURBINEN, Alfred Musil. 


CALLENDAR STEAM TABLES, H. L. Callendar. 


Leipzig, 1904. 
New York, 1915. 


ANDREW CARNEGIE. An anniversary address delivered before 
the Carnegie Institute of Technology, Nov. 24, 1915 by 
Henry S. Pritchett. Cleveland, 1915. Gift of William 


Howard Brett. 


CENTURY OF INVENTIONS OI 


THE MARQUIS OF WORCESTER, 
Charles F. Partington. London, 1825. 
Dir CHEMISCHE INDUSTRIE, Gustav Miiller. Leipzig, 1909. 


CONCRETE STONE MANUFACTURE, Harvey Whipple. Detroii, 1915. 


CopPpeR DEPOSITS OF THE EASTERN TOWNSHIPS OF 
OF QUEBEC, REPORT. Quebec, 1915. 


DARTMOUTH COLLEGE. Catalogue 1915-16. 
Gift of Dartmouth College. 


THE PROVINCE 


Hanover, N. H., 1915. 


DEUTSCHEN BUCHDRUCKER-BERUFS-GENOSSENSCHAFT. Geschiifts 
Bericht 1914. Frankfurt am Main, 1914. Gift of Deutschen 
Buchrucker Berufs-Genossenschift. 


DIRECTORY OF DIRECTORS IN THF City OF New York, 1915-16, 


New York, 1915-16. 

District Heatine. S. M. Bushnell and F. B. Orr. New York, 
1915. 

DYNAMOMETERS, F. J. Jervis-Smith. New York, 19165. 

ECONOMICS OF CONTRACTING, D. J. Hauer. Vol. Il. Chicago, 
1915. 

ELASTICITY AND RESISTANCE OF THE MATERIALS OF ENGINEERING, 
Wm. H. Burr. ed. 7. New York, 1915. 


ELECTRIC ELEVATORS, THEIR CONSTRUCTION 
mer G. Henderson. Chicago, 1915. 


ELECTROPLATING, W. R. Barclay and C. H. Hainsworth. 
1912. 


ELevaAtTors, John H. Jallings. 


AND OPERATION. El- 
London, 


Chicago, 1915. 


ENGINEER FIELD MANUAL, Parts I-VI. ed. 4. Professional 
papers of the Corps of Engineers, U. S. Army, no. 29. Wash- 
ington, 1912. 


ENGINEERING INDEX. 1915. New York, 1915. 

ESTIMATING THE Cost OF WorkK, William B. Ferguson. New 
York, 1915. 

FAacTORY POWER AND Costs, Joseph G. Branch. Chicago, 1914. 


FIELD SERVICE REGULATIONS, UNITED STATES ARmy, 1914. 
ington, 1914. 


Wash- 


orp METHODS AND THE Forp Suops, H. L. Arnold and F. L. 


Faurote. New York, 1915. 

History OF MONEY IN AMERICA, Alexander Del Mar. New 
York, 1899. 

INTERNATIONAL ACETYLENE ASSOCIATION. Seventeenth Annual 


Report. New York, 1915. Gift of Association. 


INTERNATIONAL EXPOSITION, St. Louis, 1904. . Official Catalogue 
of the Exhibition of the German Empire. Gift of Edward 
Caldwell. 


INTERNATIONAL RAILROAD MASTER BLACKSMITHS’ ASSOCIATION. 
Proceedings of the 23d Annual Convention, 1915. Gift of 
Association. 


lowa. Board of Railroad Commissioners. 
Report, 1912. Des Moines, 1912. 


IRONMONGER Diary, 1916. 


Thirty-fifth Annual 
xift of Commissioners. 


London, 1916. 


IRRIGATION PRACTICE AND ENGINEERING. Vol. I[—Conveyance 
of water, B. Etcheverry. New York, 1915. 


AFFAIRS 


THe JOURNAL 


Am. Soc. M.E, 
JAHRES BERICHT UBER DIE LEISTUNGEN DER CHEMISCHEN TECH- 
NOLOGIE FUR DAS JAHR 1914, pts. 1-2. Leipzig, 19109 
KONINKLIJK INSTITUUT VAN INGENIEURS. Jaarboekje 1916. 
*s-Gravenhage, 1916. 
LIFE OF Henry Bei, Edward Morris. London, 1844 
Der LUFTKRIEG, 1914-15. Leipzig, 1915. Gift of Leon Gold- 
merstein. 
McGraw WATERWORKS Directory, 1915. New York, 1915 
MECHANICAL ENGINEERS’ POCKET-BOOK. William Kent. ed. 9 


New York, 1915 


MICHIGAN ENGINEER. Containing the Proceedings of the Michi 


gan Engineering Society, 1915. Ann Arbor, 1915. Gift of 
Michigan Engineering Society. 

MICROMETERS, SLIDE GAUGES AND CALIPERS, THEIR CONSTRU¢ 
TIONS AND Use, A. W. Marshall and Geo, Gentry ed. 2 


London. 


MILITARY RaAILways, Major W. D. Connor Professional 


Papers, no. 32, Corps of Engineers, U. S. Army Washing- 
ton, 1910. 

Dit MopERNE VORKALKULATION IN MASCHINENFABRIKEN, M 
Siegerist und M. F. Bork. Berlin, 1915. 


Moopy’s MANUAL. Complete list of securities maturing Jan. 1, 
1916-Dee. 31, 1917. Arranged chronologically. Vol. I. New 
York, 1915. Gift of Moody Manual Co. 


MoToREN. Gdépel und Windmotoren, Wasserriider und Turbinen, 
Verbrennungsmotoren. Uhland’s Handbuch fiir den prak 
tischen Maschinenkonstrukteur, V. Band Berlin 


MororRLUFTSCHIFF H. Jahrbuch 


STUDIENGESELLSCHAFT M. B 


1908-10. Berlin. 
MULLEREI UND MUHLENBAU, Friedrich Kettenbach Vols. 1-2 
Leipzig. 


NATIONAL HIGHWAYS ASSOCIATION. Literature and maps of the 


Association. 1915. Gift of Association 

NEW GEOGRAPHICAL SURVEY OF THE UNITED STATES AND THI 
WorLp, BASED ON THE LATEST OFFICIAL Data. Nei York, 
1915. 

NEW JERSEY INTERSTATE BRIDGE COMMISSION. Report, Ist-4th 
1909-1913. Union Hill, 1918. Gift of New Jersey Inter 


state Bridge 
- ZONE MAP 


& Tunnel Commission. 


SHOWING COUNTIES, CITIES AND TOWNS WITH 


IN THE METROPOLITAN DISTRICT OF NEW YorkK. Gift of 
New Jersey Interstate Bridge & Tunnel Commission 
New YorK INTERSTATE BRIDGE COMMISSION. 2d-6th Report 
1909-1914. tibany, 1909-14. Gift of New York State 
Bridge & Tunnel Commission. 

Der OeELMoTOR. I. Jahrgang, 1912-13. Wien, 1913. 

PRACTICAL ELECTRO-PLATING, W. L. D. Bedell. ed. 5 1912 

PROBLEMS PERTAINING TO STEEL TUBES WHEN USED as LIQUID 
Conpuctors. A treatise by O. G. Wellton. Part Il. Lund, 
1915. 

PusLic UTILITIES REPORTS, ANNOTATED 1915, E Rochester, 


1915. 


REMINISCENCES OF CAPTAIN JAMES B. EAps oF JretTTies FAME, 


Edmond Souchon. Read before Louisiana Historical So 
ciety, May 19, 1915. Gift of Wm. Beer. 
ROCKEFELLER FOUNDATION. Annual Report, 1913-14 Vew 


York. 


SPECIFICATIONS 


Gift of Rockefeller Foundation 


COVERING THE CONSTRUCTION AT CROSSINGS OF 
OVERHEAD LINES OF PusLIc UTILITIES. Prepared by a 
Joint Committee representing the different classes of 
utilities in interest and recommended to The Public 
Service Commission of the Commonwealth of Pennsy! 
vania for adoption. Philadelphia, 1915. Gift of Paul 
Spencer. 


STANDARD SPECIFICATIONS FOR HYDRATED LIME ADOPTED IN 1915 
BY THE AMERICAN SOCIETY FOR TESTING MATERIALS, “ Pam- 


phlet H,”’ October, 1915. Gift of National Lime Manu 
facturers’ Association, Hydrated Lime Bureau. 

STEEL CONSTRUCTION, Henry J. Burt. Chicago, 1914. 

SMOKE ABATEMENT AND ELECTRIFICATION OF RAILWAY TERMI 


NALS IN CHICAGO. Report of the Chicago Association of 
Commerce Committee of Investigation on Smoke Abate 
ment and Electrification of Railway Terminals. Chicago, 
1915. Gift of Chicago Association of Commerce. 














FEBRUARY 
1916 SOCIETY 


TECHNIQUE OF Mopern Tactics, P. S. Bond and M. J. M: 
Donough. ed. 2 Venasha, 1915 


TELEPHONE APPRAISAL Practice, J. C. Slippy. Pittsburgh, 1915 


THAYER SCHOOL OF CIVIL ENGINEERING. Dartmouth College 


Annual for 1915. Hanover, N. H., 1915. Gift of Dart 
mouth College. 


THEORETICAL ELEMENTS OF ELECTRICAL ENGINEERING, C. P. Steir 
metz. ed. 4. New York, 1915 


THEORY OF STRUCTURES, Charles M. Spofford, ed. 2. New York. 
1915. 


Tuomas’ REGISTER OF AMERICAN MANUFACTURERS ed r 
115 New York, 1915. 


TRAMWAY TRACK CONSTRUCTION AND MAINTENANCE, R. B. Holt 
London, 19165 


TREATISE ON THE THEORY OF ALTERNATING CURRENTS, A. Rus 
sell, vol. Ll. ed. U. Cambridge, 1914 


VAN NOSTRAND'’S MONTHLY RECORD OF SCIENTIFIC LITERATURE 
Vols. 7-9: 16-21; 25-30; 31, nos. 1, 3. 67. 9. 11: 32. no. 9. 
a is New York, 1878-81; IS8S87-93; 1897-1911 Gift of 
Edward Caldwell. 


VENTILATION FOR DWELLINGS, RURAL SCHOOLS AND STABLES, 
F. H. King Vadison, Wis., 1908 


WatcH AND CLocK MAKERS’ Hanprpook, F. J. Britten. ed. 11 
London Ve u Yor k, 1915 


WATERPROOFING CONCRETE WITH Hypratep Limi Pamphiet 
EF.” 1915. Gift of National Lime Manufacturers Associa 
tion, Hydrated Lime Bureau 


WELDING AND CUTTING METALS BY THE ONYACETYLENE PROCESS 


au text book VWinneapolis 


WIRELESS TIME SIGNALS. Issued by the Paris Bureau of Lot 
tudes London-New York, 19165. 


in 


GIFT OF NATIONAL CHILD LABOR COMMITTEE 


ANNUAL CONFERENCE (10th) Federal Child Labor Bil Child 
Labor Bulletin, Feb. 1914 


CHitp LABOR AND THE REPUBLIC. 
Meeting New York, 190%. 


Proceedings of the 5d Annual 


CHILD WORKERS OF THE NATION 
Conference \Vew York, 1909 


Proceedings of Sth Annua 
CLINKER AND SOME OTHER CHILDREN 1914 


GIFT OF ERNEST L. JONES 


Aero, v. 1, no. 1-2, 4-19, 21-32, 1909; v. 2, nos. 33-43, 45-54, 56 
57, 1910; v. 3, nos. 61, 67-68, 70, 73-77, 79, 83-84, 1910; v. 4, 
nos. S5-S9h, 91-03, 95-6, 1977; v. 5, nos. 97-105, 1911; v. 6, 
nos. 106-117, 1912; vy. 7, nos. 118-122, 1913. 


Aeronautical journal, v. 11, nos. 41, 43-44, 1907; v. 12, nos. 45, 
417-48, 1908; v. 138, nos. 51-52, 1909; v. 14, nos. 53-56, 1910; 
Vv. 15, nos. 57410, 1977; v. 16, nos. 61-64, 1912; vy. 17, nos. 66 
6S, 1913; v. 1S, nos. G9, 71-72, 1914; v. 19, no. 74, 19175. 


Aeroplane, v. 2, nos. 35-44, 46-54, 56, 1912; v. 3, nos. 2-4, 6-7. 
10-11, 13-23, 25-26, 1912; v. 4, nos. 1-7, 9-26; 1913; v. 5, 
nos, 1-2, 4-0, 11-16, 18-22, 24-26, 1913; v. 6, nos. 1, 3-6, 8-12, 
14-22, 24-26, 1914; v. 7, nos. 1-10, 12, 15-17, 19, 23-26, 1914; 
v. 8, nos. 4-5, 1915 


Aircraft, v. 5, no. 11, 1915 


Automobilia, Jan., May-Dec., 1908; Jan., Mar., May, Oct.-Dec., 
1909. 


Avia, nos. 5-6, 8-9, 11-17, 1913; nos. 1-8, 11-15, 1914. 


Deutsche zeitschrift fiir Luftschiffahrt, v. 14, nos. 1-26, 19/0; 
v. 15, nos. 1-6, 8-17, 19-26, 1911. 


Deutsche Luftfahrer zeitschrift, v. 16, nos. 1-2, 4-6, 8-22, 24- 
25, 1912; v. 17, nos. 1-8, 10-20, 22-26, 1913; v. 18, nos. 1-6, 
8-15, 1914. 


ncyclopédie de l’aviation, v. 1, nos. 1-9, 1909; v. 2, nos. 10-19, 
1910; v. 3, nos. 20-24, 1911. 

‘light, new series, v. 1, nos. 1-14, 16-35, 38-52, 1909; v. 2, nos. 
53-65, 67-79, S81, 84, 87-88, 90, 93-105, 1910; v. 3, nos. 106- 
137, 139-154, 156-157, 1911; v. 4, nos. 158, 160-171, 173-183, 
185-195, 197, 207, 209, 1912; v. 5, nos. 210-214, 217-261, 
1913; v. 6, nos. 262-290, 300, 304-311, 313, 1914; v. 7, nos. 
314-329, 331-334, 336-352, 1915. 
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Flug-u. Motor-technik, v. 3, nos. 20-32, 1909; v. 4, nos. 1 
9-24, 1910 


Flugsport, v, 1, nos. 14-22, 24-26, 1909; vy. 2, nos. 1-7, 9-20, 22 
=4, 1910; v. 5, nos. 1-9, 11-27, 1911; vy. 4, nos. 1-15, 17-24 
26, 1912; Vv. 5, nos. 1-4, 6-26, 1913; v. 6, nos. 1-6, 9-26, 1914 


v. 7, nos. 2-11, 13-18, 1915 


llustrierte aeronautische mitteilungen. v. 10. no. 12. 1906 
11, nos. 5, 7-12, 1907; v. 12, nos. 1-S, 12-26, 1908; vy. 13, nos 
1, 5-15, 17-26, 1909. 


L’aéro-mécanique, v. 1, nos. 1-6, 8-11, 1908; v. 2, nos. 1-10, 1909 
v. d, nos. 1-2, 5-9; 1910; v. 4, nos. 1-5, 7, 10, 12, 1911: v. & 
no. 3, 1912 

L.”’Aero-revue, v. 1, nos. 6-12, 1907; v. 2, nos. 1-6, 1908 

L/aeronautique, \ 6, nos. 22-24, 1907; v. 7. nos. 25 26, 2S-20 

1908; v. 9, no. 1, 1911; v. 10, nos. 4-5, 1912 


1.’ Aerophile, Vv. 15, nos. 3, 1905; vy. 14, no. 5, 1906: y 15, nos. & 
12, 1907; v. 16, nos. 1-2, 4-24, 1908; vy. 17, nos. 1-16, 18, 20 
24, 1909; v. 18 and y. 19 complete, 1911, v. 20, nos. 1-11, 13 
17, 19-24, 1912; v. 21, nos. 1-2, 4-8, 10-12, 1913: y. 22. nos 

11, 15-15, 1914; v. 23, nos. 7-8, 11-14, 1915 
L. AGrostation, v. 4, nos. 10-12, 1907; v. 5, nos. 15-17, 1908: v. 6 
nos. 18, 20-21, 1909; v. 7, nos. 22-25, 1910; v. 8, nos 


9 96.97 


29, 1911; v. 9, nos. 30-34, 1912; v. 10, nos. 35-37, 1913; 5 
11, nos. 38-39, 1914 


. Aviation illustrée, v. 1, nos. 6-18, 20-37. 1909-: y 


ri, nos, 5S-4] 
13-52, 56, 5S, 61-64, 7910 


u Conquéte de |l'Air, v. 10, nos. 2, 4-21, 23-24. 1913: vy. 11. nos 
1-14, 1914 
la Ligue Nationale Aérienne, y. 1, nos. 1-2, 4-10, 1909 


La revue aérienne, v. 3, nos. 30-52, 1910; v. 4. nos. 54-76. 1911 
v. 5, nos. 78-100; 1912; vy. 6, nos. 102-114, 1913; v. 7, nos 


138-139, 1914 


lua revue aGronautique et automobile, v. 2, nos. 14-15, 1913 
v. 3. nos. 4-18. 1914 


Revue de l’Aviation, v. 2, nos. 5-11, 13, 1907: v. 3. nos. 17 
18, 20-25, 1909; v. 4, nos. 26-36, 38-47, 19106 


technique aGronautique, vy. 5, nos. 38-48, 19/1; v. 6, nos. 49 
63, 5-68, 70-71, I912; ¥ 7, nos, 75-84 1913; ¥ Ss, nos, Sb 
M4, 96, 1913; v. 9, nos. 97-108, 1914; vy. 10, nos. 109-112 
1914 


[De Luchtvaart, v. 4, nos. 13, 19-24, 26, 1912; v. 5. nos. 1-7, 9-11 
19138 


Die Luftflotte, v. 3, nos, 4-7, 19117; v. 4, nos. 1-12. 1912: y. 5 
nos. 1-4, 7-11, 1913; v. 6, nos. 1-12, 1914 


Mitteleuropiiischen Motorwagen-Verein Zeitschrift, y. 10. nos 
1, 8, 11, 1911; v. 11, no. 8, 1912 


Osterreichnische flug-zeitschrift, v. 5, nos. 1-17, 19, 21-24, 1911 
v. 6, nos. 1-22, 24, 1912; v. 7, nos. 1-16, 18-21, 23-24, 1913 
v. S, nos. 1-9, 11-15, 17, 24, 1914; v. 9, nos. 5-8, 13-16, 19175 
Rendiconti degli studi ed esperienze, vy. 1, no 1, 1911: v. 2. nos 


2-4, 1912; v. 3, nos. 7-8, 1913; v. 4, nos. 10-12, 1914 


Répertoire de l’Aéronautique, nos. 1-4, 1911; nos. 5-8, 10-13 
1912; nos. 15-23, 1913; nos. 24-27, 1914 

Revista de locomocion aérea, y. 1, nos. 2, 4-5, 1909 

Revue juridique internationale de la locomotion aérienne, \ 
nos. 1-8, 10-12, 1911; v. 3, complete, 1912; y. 4, nos. 1-10, 
12, 1913; v. 5, nos. 1-5, 1914. 

Rivista tecnica di aeronautica, vy. 6, nos. 1-6, 8-12, 1909: 
nos. 1-12, 1910; v. 8, nos. 1-3, 1911; vy. 10, nos. 1-2, 1915 


Schweizer. Aero Klub, Bulletin, y. 1, nos. 1, 5-6, 1907; v. 2 
complete, 1908; v. 3, nos. 1-3, 6, 1909; v. 4, complete, 1910: 
v. 5, complete, 1911; v. 6, complete, 1912; v. 7, nos. 1-11 
1913; v. 8, complete, 1914; v. 9, nos. 1-9, 1915 


Societa Aeronautica Italiana, Bolletino, v. 4, complete, 1907; 
v. 5, complete, 1908 


Technika Bosduchoglabania, nos. 1-9, 1912; nos. 1-6. 1913. 


Wiener Luftschiffer-zeitung, v. 6, nos. 7-12, 1907; v. 7. nos. 1-5. 
7-12, 1908; v. 8, complete, 1909; v. 9, nos. 1-4, 6-24, 1910; 
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ENGINEERING SURVEY 


the beginning of the present war there used 


to 
considerable delays in the delivery of foreign period 


A 7 occur 
icals to the hbrary of the Engineering Societies, due, as ex 


e oce 


plained at the time, partly to the disorganization of th 


mail service and partly to irregularities in the issue of pe 


ul 


riodicals themselves. Then for a time foreign periodicals, not 


excepting German and Austrian ones, used to come with a 


fair regularity. Of late, however, there has begun to occur again 
great delays, so that some of the important periodicals, espe 
cially from the Central Empires, practically stopped coming. 
Attention 1s called to this fact to explain the comparatively 


small number articles 


In the 


power constant 


marine propulsion. last of these abstracts is 2 


e!} 


formula for a by which the pertormance ot 


gears may be compared. 


In the section Steam Engineer 


gy are abstracted two articles, 


one on the discovery of leaks in surface condensers chem 


DY 
ical and electrical means, and the other on the 
rf back 


design and use 


‘ steam engines with very high pressures up to and 


perhaps over OU lb. 
In this article, by the way, the author calls attention to the 
unfortunate practice, still adhered to in many cases, of letting 


e consulting engineer design the power plant and then con 


of re necting up in a “ traditional ’ 
ported from periodicals 1 way the apphances using 
the German language. oF? a . ee wack live and exhaust steam in the 
SUBJECTS OF ARTICLES 
i : various manutacturing proc- 
Cuis Monru’s ARTICLES LTILIZATION OF EXUAUST HEAT FROM DIES I ES IN 
esses carried in the plant. He 
PURBINES 
An illustrated abstract of Bkass CARTRIDGES FOR 18 Por. SHEI shows further how much bet 
an article on the utilization Brass CARTRIDGE CASES ter results can be obtained 
Dik-PRESSED CASTINGS, 
of exhaust heat from internal HERRINGBONE GEAE HoppinGc Macuin} when the entire plant 1s 
combustion engines is given, TOOLS AND DEVICES FOR SHELL Makin treated, as it ought to be, as 
CUTTING-OFF MACHINE FOR SHELL WorK 
ol interest because it reters . . a unit, and the power end de 
EXPANDING CHUCK. . 
to methods of utilizing this WAVING AND Band CUTTING FIXTURE signed with a clear under 
exhaust heat in prime movers. NOSING PRESSES. standing of what the exhaust 
MECHANICAL PLUG WRENCH, 
In the section Machine PAINTING MACHINE. steam is to be used for. 
Shop Processes 1s given an RECRYSTALLIZATION Or COLD WORKED Brass In the same article the mat 
{USTING OF IRON AND STEEI 
abstract on an article on the Rus = “ ; ter of waste evlinder conden 
BENDING OF A SHAFT WITH TWo BEARING : . 
production — of die pressed LUBRICATION OF BEARINGS AND CYLINDERS sation, with special reference 
castings. Other abstracts re EQUATIONS OF PLOTTED CURVES to engines working with high 
HELICAL SPRINGS UNDER CENTRIFUGAL ACTION ) k 
fer to the manulacture ol Gas-WATER TURBINE ac pressures, 18 discusset 
brass cartridge cases. FARM ENGINES in detail. 
ah y i {Ep TURBINE, ah 
The Machine lool section GEARED TURI . Che question ot pipe coup 
, POWER CONSTANT OF GEARS, ‘ 
deals mainly with machinery High Pressure EXHAUST STEAM lings with special relterence 
tor shell manufacture, a sub LEAKS IN SURFACE CONDENSER to their use on gas line is 
PirpeE COUPLINGS 
ect to which particular at- meneame Geen Geseene. taken up in an article ab 
tention 1s paid in Canadian PACKING METAL SHAVINGS stracted from the Natura 
trade papers. ‘Two abstracts SMOKE AND RAILWAY ELECTRIFICATION IN CHICAGO 


of properties of materials are 


given. One on the recrystal 


lization of cold worked brass on annealing, of particular im 


terest because of the insight which the experiments described 
give 


on 


these variations in the structural constitution of brass. 


The article on the rusting of iron and steel describes interest 


ing 


experiments which may help to make clear the still uncer- 
take 


tain processes which place when iron and its alloys 


‘rust 
In the section Mechanies are reported several articles to 


F. L. Fairbanks, in a 
paper on the lubrication of bearings and cylinders, discusses 


which particular attention is called. 


‘ 
« 


some of his experiences in the design of bearings, cylinders, 
and pistons, expressing rather novel views on what actually 
occurs between two surfaces in friction with one another sup- 
posedly protected by a film of oil. A mathematical article on 
the bending of a shaft having two bearings is reported from 
a French paper, while in another article is discussed the prob 
lem of the centrifugal action as it affects helical springs. 

In the section on Power Generation and Transmission 
reported a suggestion made by Dugald Clerk concerning a 
turbine driven by gas through a hydraulic medium, and the 
question of comparative costs of compressed air and electricity 


Is 


in mine stop haulages is discussed, as well as that of the com- 
parative merits of geared turbine and turbo-electrie means for 
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Gas Journal. 


Among other 


things is described a new 

type of a pipe coupling in 
which the outer flange is entirely done away with, and the 
ring is arranged in such way that it cannot bend between the 
bolts. 


A plant in 


Brooklyn, N. : 1S described, where the entire 
feed water for the boilers and water for bathing and washing 
purposes is treated by the Permutit process. The installation 
is of interest especially because a capacity of about 500 eu. ft. 
takes care of 60,000 gallons per day of very hard well water, 
and only about 2000 gallons of brine (common unrefined salt) 
is used to treat it. 

From a German publication is abstracted a paper on eco- 
nomic methods of packing metal shavings. The day is 
away when a lathe hand used to be proud of getting 
ing of record-breaking length. 


not far 


a shav 


Now the problem is how to 
make it as short as possible, and the paper describes a number 
of ways, some apparently of proven practicability, of achiev- 


ing this result. 

The question of railway electrification as a solution of the 
smoke problem in Chicago is referred to in the last abstract. 
It is noteworthy in this connection that after a very thorough 
investigation, including an examination of a recent Diesel en 
gine locomotive in Switzerland, no type has been found that 
could, even at a higher cost of operation, take the place of the 
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steam locomotive in work as heavy as that in the Chicago term- 
inal zone. 
Internal Combustion Engineering 
UTiLizaTION OF Exuaust Hear rrom INTERNAL COMBUSTION 
ENGINES, W. Gentsch 

The problem of utilization of the exhaust heat from internal 
combustion engines has become of importance especially in 
connection with the introduction of Diesel engines for ship 
propulsion. It must be also remembered that in many eases 
a mixed Diesel engine and steam propulsion has been found 
advisable. Thus Thornyeroft, on torpedo boat destroyers, have 
found it convenient to drive both serews by Diesel engines 
during maneuvering with about 1200 h.p., while in straight 
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during the slow run of the pistons the exhaust gases still pos- 
sess a suflicient power of expansion to drive the turbine di- 
The 
Each of the 
working cylinders E rotating about the axis B is provided 
with an exhaust passage m governed by a valve M. 


rectly, without the use of a superheater or similar device. 
arrangement is shown in detail in the figure. 


In a dise 
C rotating together with the cylinder is provided a passage m’, 
which forms the continuation of the passage m. The turbine 
P is provided with blades a only over one halt of its eireum- 
ference. Since the engine works on the four stroke cycle, the 
exhaust gases from each cylinder can flow to the blades a only 
A are governed 


during one half of one revolution. The valves 


by the toothed wheel VN. On the two opposite points of the 
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runs 15,000 h.p. are supplied to the shafts by steam turbines. 

It is fairly clear that the exhaust gases cannot well be di- 
rectly utilized in a turbine, since the driving medium possesses 
low specific gravity and comparatively low velocity, in addi- 
tion to which, because of its low initial pressure, the velocity 
of the exhaust gases varies only very little. 

An arrangement proposed by A. Burdin and M. Mutel is 
shown in Fig. 1 A and B. An explosion engine with rotary 
cylinders, and a turbine in series with it, rotate about a rigidly 
held shaft, and the exhaust valves of the cylinder are arranged 
in such a manner that the exhaust gases are discharged after 
each two revolutions of the cylinder during the period of 14 
of one revolution. The purpose of this arrangement is that 


APPARATUS FOR UTILIZING ExHaust HEAT FROM 
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INTERNAL COMBUSTION ENGINES IN PRIM! 


dise C are rotatably located two other geared wheels N’ and 
N”, each of which has twice as many teeth as the wheel N with 
which they are in engagement, so that when the working cylin- 
der makes two revolutions, they make one revolution. The 
two wheels N’ and N” have a roller n which during one quarter 
of a revolution of the geared wheels N and N” (that is during 
one half of a revolution of the rotating working cylinder) acts 
on the guide N’ of a guiding frame, lifts it and thereby opens 
the exhaust valve M connected with it. The roller » operates 
in such a manner that the exhaust valves are alternately opened 
during one half of one revolution of the working cylinder, and 
during each complete revolution of the latter these exhaust 


gases are once directed towards the turbine blades a. 
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In the design proposed by H. Griinewald (Fig. ©), station 

ary cylinders working on the four stroke cycle are used, the 

shaft of which rotates a ring a provided with curved parts. 

This ring, in its turn, operates the cocks v through which fresh 

mixture is delivered by suction into the eylinder and the ex 

haust gas is liberated during the last stroke. During this de 
livery of the exhaust gas the fresh mixture which still remams 
in the eocks is ignited so that the gases still having a certai 
amount of energy are delivered into the running wheel of the 
turbine. 

i ws, the 


heat of the cooling jacket and the heat from the exhaust gases, 


of course, entirely feasible to utilize both wast¢ 
and this may be done separately, so as to have both sources 
of waste heat connected, so to speak, in parallel. Fig. D shows 
diagramatically such an arrangement proposed by C. H. J 
the the 


water and gases work separately in the turbines, but previous 


Stuart, in which heat carriers, steam trom eooling 


to the delivery of the work there oceurs between them an ex 
heat. The 


hb, and the steam turbine « 


change ot reciprocating engine a, the turbine 


ras 


work on the same shaft. The ex 


haust geses from thé reciprocating engine a go through pipin: 
the 


d into heater ¢ 


and from there through pipe f into t! 
turbine b, from which they finally exhaust through pipe 
The pump hk through pipe i delivers water into the cooln 
jacket of the reciprocating engine, which this water leaves 


partly mixed with steam and material heated up, through pip: 


and trom there enters in the form of a spray the heater « 


through nozzles l. Here a complete vaporization of this wate 


tukes place, accompanied by a cooling down of the exhaust 


this oceurring in 


ses, such a manner that the superheated 


steam flows through pipe » to turbine c. The exhaust of the 
latter goes to the condenser o out of which the pump / delivers 
it as water of condensation back to the cooling jacket. These 
three sets of machinery may be distributed between slup shatts 

such a manner that the middle shaft is driven by the recip 
two turbines drive the side shatts 


rocating engines wlule the 


his arrangement has the advantage that each working m« 


dium operates under conditions most suitable for it, but its 
disadvantage lies in the complicated arrangement which mate 
rialy inereases the prime cost as compared with the gain in 
heat efficiency. (Uber die J {bwdrme von Ver 
Wilhelm Gentseh, Zeit 
Turbinenwesen, vol. 12, no. 33 and 34, 
385 and 397, November 30 and December 10, 1915, 8 pp.. 


d.) 


erwertungd der 
vrennunagsmaschinen in Turbinen, 
schrift fiir das aqesamte 
pp. 


14 figs. 
Machine Shop Processes 
MANUFACTURING Brass CartripGe CASES FoR 18 Ls. SHELLS 


brass cartridge cases first 
the chief 
backs to immediate output was the inability to secure the nec- 


When the problem of producing 


came before Canadian manufacturers, one ot draw 


essary equipment. The existing machinery of plants had to 
he adapted to the purpose, with eminent success in some cases, 
one of which is described here. 

The work of producing brass cartridge eases for 18 Tb. shells 
is characterized by some interesting drawing operations which 
with the annealing processes constitute the greater part of 
the work, especially in view of the fact that the metal from 
which these eases are made has to conform to close physical 
specifications after being worked and the finished case has also 
to pass a rigid inspection and answer to very exacting require- 
ments. The article deseribes the processes of cupping, an- 
nealing the shells, first and second redrawing operations, first 
indenting, third and fourth redrawing and second indenting, 
fifth redraw and preliminary trimming, final trimming, head- 
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Is] 
ing the cases, annealing and tapering, machining the headed 
The 


interesting feature of the manufacture deseribed is that it is 


end, and inspection at the various stages of manufacture 


done not on special tools but with the usual equipment of a 


well-found machine shop. (Canadian Machinery, vol. 14, no 


) 


27, p. 595, December 30, 1915, 6 pp., 17 figs. dp. 


MAKING CarTRIDGE CASES ON BULLDOZERS AND PLANERS, 
Douglas T. Hamilton 
The manutacture of cartridge cases on bulldozers and plan 


ers 1s described in detail step by step. A very interesting tabl 
is also given covering such data as the character of each oper 
ation, the sizes, type of machine used, type and temperature 
of furnace used, bath, scleroscope reading, and production per 
hour. The deseription and sizes refer mainly to the 18 lb 


British cartridge case, but would be of equal interest for ar 
ticles of approximately the same sizes with suitable modifica 
(Machinery. New York, vol. 29 no ». 1. 


386, January 1916, 5 pp., 13 figs.) 


tions in the dies. 


THe Propuction or Die-Pressep Castines, Edward K 
Hammond 
The production ot dic pre ssed castings is a comparatively 


recent method of manufacture. Until recently, the production 


of many machine parts was limited practically to one of two 
methods: either turning the pieces Irom bar stock, or casting 
them in sand molds. The disadvantage of the former method 


hes in the large proportion of the material that is converted 


into serap, while castings produced in sand molds are apt to 


be defective from several causes. The method of making die 
] 


pressed castings gives castings which ean be brought extremely 
close to the required dimensions of the part wit a smoot 
surface and uniform structure of the metal, and still be fre 


from such defects as blow holes, pin holes, ete. Brass. bronze. 
copper, aluminum, nickel and other metals lend themselves to 
this treatment. 

The for 


this method and gives many suggestions in regard to the de 


article describes in considerable detail the dies 


used 
sign of the dies, such as methods for determinin 
the die ealled to resist. It 
also the design of dies made in halves for the 


ge the unit 


pressure which will be 


discusses 
ease where the 
metal is completely enclosed. 

Tungsten steel is the material best adapted to the require 
ments of making dies for pressing hot metal, but on aecount 


of its cost the expedient has been adopted of making the inner 


part of the die of tungsten steel and shrinking one or more 
machine steel collars around it to give it the required strength. 

The type of power press used for applying pressure to the 
dies is further discussed. 
the 


The author particularly recommends 


‘percussion ” type of power press for use in the manu 
facture of die-pressed castings and describes certain types used 
in Germany and recently introduced into this country. The 


importance of performing pressing operations at a suitable 
speed is emphasized. 

In this connection the author ealls attention to the interest 
ing fact that the lead of the driving screw does not govern the 
feree of the blow which is delivered by the ram. By reducing 
the lead of the serew the speed of the ram and the value of 
its kinetie energy are correspondingly reduced, but this loss of 
power is offset by the fact that the serew of more gradual lead 


has a greater mechanical driving power. In practice the 
presses are designed to take advantage of the maximum me- 
chanical driving power which can be obtained from the screw, 
and so the lead is made as small as possible, the limiting eon- 
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dition being that point where the inclination of the thread is so 
gradual that the screw will tend to bind in the nut. 

The raw materials of the industry are further discussed and 
a shop equipped for making die-pressed castings is described. 
(Machinery, New York, vol. 22, 
S pp., 16 figs. d.) 


no. 5, p. 363, January 1916, 


Machine Tools 


Gear Hoppinc MACHINE, 


E. K. H. 


THe Larcest HERRINGBONE 


Description of a special machine designed and built by the 
Falk Co. of Milwaukee, Wisconsin, for generating herringbone 
gears of the Wuest type. 

For a description of the Wuest type see Transactions, Vol- 
ume 33, page 681. The machine is equipped with two hubs 
carried by heads located at opposite sides of the table on which 
the work is mounted. (Machinery, vol. 22, no. 5, p. 396, Janu- 
ary 1916, 3 pp., 7 fig. d.) 


TypicaL Toots AND Devices FROM CANADIAN SHELL SHOPS 


The Canadian Pacifie Railroad Angus Shops have developed 
a method for milling the back ends of the shell forging on a 
vertical milling machine by means of a special fixture not fully 
described. It requires about two minutes to complete one base 
and the operation is practically continuous as finished shells 
can be removed and rough ones put in place while the machine 
is running. 

The Montreal Locomotive Co. is using a planer for facing 
off the bases of 4.5 shells. A heavy forging having a series 
of V’s or notches cut in it is clamped to the planer bed. The 
shells are placed in the V’s, three shells to each, and are gaged 
for length by having the noses “ butt ” against the bar fast- 
ened to the inside edge of the forging. They are then se- 
curely clamped by a heavy bar extending along the top. In 
machining the bases the side-head with vertical feed is used. 

The Toronto Structural Steel Works use an interesting de- 
sign of centering jig. It consists of an upright arbor fast- 
ened to a block which slides in V’s formed on the table of the 
drill press. A bushing shaped to conform to the rough bore 
of the forging near the base slides on the arbor and is main- 
tained in position near the top by means of a spring resting 
upon a shoulder formed by the lower part of the arbor. There 
is also provided another bushing which is made a sliding fit 
for the lower part of the arbor and is also held in its highest 
position by means of a spring. This bushing is made with a 
suitable taper so as to rest half way into the open end of the 
forging. When the rough forging is placed over the arbor it 
centers itself on the two bushings which compresses the 
springs until the weight of the forging is taken by two stop 
pins. The centering proper is done by a combination drill and 
center. 

A number of expanding mandrels have been devised for 
shell manufacture. The Canadian Ingersoll-Rand Co. uses on 
an engine lathe a mandrel operated by air. A hollow arbor 
has a tapered shank to fit the lathe spindle. A plug screwed 
into the end of the arbor acts as a locating stop. Two sets 
of jaws are operated by means of a hollow sleeve and shaft. 
These sets of jaws are operated by a small air cylinder placed 
on the end of the lathe. When the air is turned on, the piston 
is foreed back in conjunction with the shaft and sleeve. The 
tapered portions on the end of these engage with the taper 
jaws, forcing them out against the wall of the shell. E. T. 
Spidy has designed a mandrel to average up the hole, to take 
care of cases when a long hole is not perfectly straight. (Cana- 
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dian Machinery, vol. 14, no. 27, p. 650, December 30, 1915, 
5S pp. d.) 
NeW MACHINES AND APPLIANCES EVOLVED BY CANADIAN 


FirMs 

Description of new machines and appliances evolved in 
Canada mainly in connection with the manufacture of shells. 
John H. Hall & Sons have redesigned their cutting-off ma- 
chines so as to adapt them to shrapnel and high explosive 
shell work. The bed of the machine is heavily constructed and 
to it is bolted the head stock. 


ings, the whole being entirely inclosed by a cast 


The spindle rests in ample bear 
iron eover, 
The eut-off slide is provided with two tools working in oppo 
site directions, and power feed. Longitudinal travel of the 
tool slide is obtained by means of a serew and star wheel lo 
cated at the end of the machine. 

The Hamilton Gear and Machine Co. have also redesigned 
their cutting-off machine. An annular chuck with automatic 
jaws grips the shell body leaving both ends exposed. Two 
tool slides are provided, one on each side of the ehuck, the 
slide at the back carrying a tool whieh removes excess metal 
from the shell base, while the front slide carries a cutting-off 
tool which trims the shell to correct length. 

The R. MeDougall Co. makes an expanding chuck with the 
hand wheel fitted to a rod which extends through the hollow 
lathe spindle. Two sets of three jaws expand and tighten 
against the shell, which is pushed on the chuck until the end 
of the lathe which acts as a stop, comes in contact with the bot 
tom of the shell. 


ered lengths of the central spindle of the ehuck. 


The jaws are caused to expand by two tap 
First, a stiff 
spiral spring which acts as a means of adjustment, is placed 
between the two tapered portions. As the small pair of jaws 
is designed to seize just before the larger, the spring allows 
the tapered portion of the spindle to continue to tighten the 
larger jaws. Flat steel springs withdraw the jaws from the 
work when the hand wheel is turned. 

John Bertram & Sons Co. have designed a waving and hand- 
cutting fixture which may be attached to any style of lathe. 
A triple faced cam is attached to the face chuck holding the 


shell. 


the front holder supporting the waving tools and the rear 


The tool holders are bolted to the ways of the lathe, 


holder the under cutting tools, cams imparting an oscillating 
motion and giving a wave to the ribs. A stop in the center 
of the fixtures regulates the depth of eut for all the tools. 
Two new nosing presses have been put on the market, one 
by the Brown-Boggs Co., a standard gear straight side press 
with a heavy nosing die attached to the end of the ram, and 
the other by the Canadian Locomotive Company, who found 
a way to convert their banding press into a nosing press sim- 
ply by inserting a steel plug in the center of the machine. 
This plug is provided with a shank which extends down and 
The 


nosing die is held in a fixture mounted on the center of the 


rests on top of the piston from whence it gets its motion. 
machine. The shell is placed on the plug and moved upward, 
the nose coming in contact with the die which forms it to the 
desired shape. 

A machine of novel design is the mechanical plug wrench 
developed by the Holden-Morgan Co. for serewing home the 
plugs in the bases of the shells. The bed of the machine is a 
hollow iron casting supporting two spindle bearings and a 
table for the vise. A large spur gear is keyed to the end of 
the spindle and is driven by a pinion on the clutch shaft 
placed at the side of the bed. The chuck on the spindle is 
made to take the square end of the base plug. 

The Canadian Locomotive Company has also designed an 
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interesting type of painting machine in the shape of a huge 
drum on the top of which is mounted a circular table resting 
on five rollers, three of which are made of laminated leather 
and impart a revolving motion to the table. Mounted around 
the outer edge of the table of the machine are sixty hinged 
bolts. The brass sockets which are screwed into the shell nose 
are then slipped over the bolts, nose down. A bracket to carry 
the paint can be slipped over the central stationary spindle of 
the machine and can be moved around to any desired position. 
The operator swings the shell inward upon the hinged bolts 
and this eauses the beveled surface of the brass casting in the 
shell nose to come in contact with the large central revolving 
disk. The 


great 


shell is thus rotated and the paint applied with 
ease. Steam coils are placed in the center of the ma 
chine which permits the shell to be dried very quickly. 


641, December 30, 


(( ana- 
dian Machinery, vol. 14, no. 27, p. 1915, 3 


pp. a.) 


Materials of Construction 


BRASS ON 
Hi. Mathewson and Arthur Phillips 


RECRYSTALLIZATION OF CoLp-WorKED ALPHA 


ANNEALING, C. 


lhe paper is devoted to a limited report of some tests on 
the mechanical properties and micro-structure due to anneal 
ing under uniform conditions of certain types of commercial 
rolled brass. 


Since these experiments were conducted with the 
active codperation of the Bridgeport Brass Co., involving fre« 
use of its product, and have thus furnished information whic! 
is characteristic of some of its special mixtures, the author 
does not consider justifiable the full publication of the numer 
The 


present paper reports, theretore, only some of the general fea 


ical relationships and comparative results encountered. 
tures of the work done, especially the characteristics of re 


crystallization as related to the degree of hardening by strain 
and the ordinary annealing variables. 

The paper reports fully the results obtained by the French 
engineer, Grard, in 1909, as well as the experiments of Ben 


1910. It 
the present tests. 


and Hudson in also describes the various 


rough 
methods used in 

The author states that the precise nature of the changes 
which take place in worked metal as a result of exposure to 
very moderate temperatures or even spontaneously is not un 
derstood. Any attempt to study these changes with the aid 
of the microscope is certain to fail because the accompanying 
structural 
followed. 


with these effects they must be of a mechanical nature ( Heyn) 


alterations are too minute or too indefinite to bi 
Sinee no alteration of structure can be associated 
or must be due to some reorganization of the particles whic! 
does not suffice to change the etching characteristics of the 
metal. 

As reported in the paper, the investigation covered, in the 
first place, the determination of the time required at a number 
of different temperatures between 225 deg. cent. and 325 deg. 
cent. to produce a drop of three points in scleroscopic hard- 
ness in the case of 70/30 brass which has received a 40 per 
cent reduction by rolling after a dead soft anneal in the mill. 
The author calls attention to the fact that from a practical 
standpoint, if we are to speak of a critical temperature at 
which softening will begin in any particular mixture that has 
been given a stated reduction by cold working, certain quali- 
ications have to be considered. Any set of curves giving the 
‘hysical properties of a commercial mixture having anneal 
ra fixed period of time following a given reduction by cold 
orking, requires that a stated period of anneal be rigidly 
ilhered to within the critical range of incipient effects, in 
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order that the results of the test may be properly duplicated. 
At high temperatures approximate equilibrium values are 
reached in comparatively brief periods of time. Thus in the 


ease of cartridge brass (70/30 +- 3) which has received a heavy 


reduction, at all temperatures above 325 deg. cent., variation 


of the annealing period between 15 hour and 1 hour will not 
bring about any material change in properties 

As regards the earlier stages of recrystallization in material 
which has received a high degree of reduction by cold work, 
microscopic examination under high power is necessary as the 
first visible elements of recrystallization are extremely minute 
The intergranular secondary construction due to deformation 
consists in the main of groups of curved or wavy lines whic! 
possess the same general direction in each grain or homo 
geneous portion of a twinned grain and increase in number 
and prominence with the degree of reduction. It appears that 
in the squeezing of the grains between the rolls, the most de 
structive movements affecting the integrity and homogeneit 
of the grain-substance have occurred chiefly along the gliding 
planes which in any grain are nearest at right angles to the 
direction of elongation. The author calls them lines of de 
formation. 

In a recrystallized structure free from mechanical altera 
tion each homogeneous member or grain shows its individuality 
on etching by reason of its directional properties which deter 
mine selective etching with boundary distinction or selectiv: 
When the 


strained beyond the limit of elasticity their temperature range 


reflection with contrasting effects. grains are 


of existence without visible change of form is restricted, and 
on heating to a high enough temperature they appear to dis 
integrate into smaller grains. An increase in surface energ, 


due to “spontaneous” disintegration must 


have developed 
as a yesult of the strain, that is, in the form of inner surfaces 
between blocks or groups of the grain substance, but this me 
is not indicated in 
We can 


not see the inner surfaces, all we can do is to speculate as to 


chanical disloeation of the grain substances 


any way by etching except in cases of severe strain. 
their nature; in fact, a sample of brass which has been heated 
to 750 deg. so as to develop a coarse grain and then strained 
so as to show numerous slip bands on the polished surfac 
gave little or no evidence of recrystallization after annealing 
at approximate lv 600 dee. 

On the whole, after a heavy reduction of metal by rolling 
recrystallization begins in the more severely strained areas at 
low temperature the exact values of which in any ease depend 
upon the degree of reduction and time of exposure. As the 
temperature of anneal increases under otherwise uniform co! 
ditions, additional etch bands break down or granulate, the 
existing reerystallization units coalesce and grow and at no 
very elevated temperature the entire pre-existing grain struc 
ture becomes replaced by a secondary refined structure. 

A few special experiments were made for the purpose of 
revealing the characteristics of recrystallization in metal which 
has received very light reduction. From the standpoint of 
potential reerystallization the chief distinction between metal 
which has received a heavy reduction and metal which has 
received a light reduction lies in the vast difference between 
the number of inner surfaces which have developed in the two 
cases. These inner surfaces cannot remain permanently in ex- 
istence under changing conditions and as the temperature is 
raised they give way to more stable configurations in accord- 
ance with equilibrium requirements which take into account 
their number, character and distribution along with the other 
variables encountered. Two neighboring particles with sepa- 
rate surface boundaries will tend to flow together under the 
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influence of forces which operate to reduce the surface area 
and surface energy to a minimum. 

This tendency is opposed by forees which bring about a cer- 
tain degree of rigidity of the grain-substance or determine 
directional properties which each particle tends to retain. 
In this way there tends to be established a condition of equi- 
librium beyond which further decrease of surface area is ef- 
fectively opposed by the forces in question. This form of 
equilibrium renders the size of particles of a number of inner 
surfaces chiefly a function of the temperature. In order that 
reorganiaztion within the grain-substance may proceed at a 
low temperature, there must be a high order of development 
of inner surfaces, but where the metal has received a light 
reduction there are no inner surfaces of this order and the 
first units to reerystallize will be comparatively large. 

As to the principal relations between deformational treat- 
ment and structural characteristics after anneal, the author 
states that no direct indication of the size or shape of the 
ultimate secondary units can be obtained and as far as direet 
observation goes these new structural elements are latent only. 
In order that the annealing effect may be felt at the given 
temperature, the mechanical destruction of the original grain 
must have been sufficiently pronounced to produce fragments 
inferior in size to the reerystallized grain characteristic of 
this temperature. In general the grain fragments produced by 
deformational processes will vary widely in size, so that certain 
of them will be able to coalesce below the given temperature, 
while others will remain unaffected, the particular factors 
which apply in any given deformational process will combine 
to determine a curve of fragmental resolution of grains for 
this particular process in which the cumulative percentage of 
fragments below a given size appears as a function of the size 
of the fragments. 

As the degree of deformation increases through mechanical 
working, the curve of fragmental resolution recedes in tie 
direction of maximum resolution, a specific condition for each 
metal or alloy beyond which further destruction of grain will 
bring about fracture. There is for each metal or alloy a mini- 
mum temperature at which recrystallization will start from 
a condition of maximum resolution into fragments of mini- 
mum size. On the other hand, in metal which has received 
very light deformational treatment, the curve of fragmenta] 
resolution assumes a form in which the percentage of coarse 
fragments will very likely exceed the percentage of fine frag- 
ments. It must be borne in mind, however, that the curves of 
fragmental resolution are purely hypothetical. The precise 
form of any curve will be determined by the nature and in- 
tensity of the deformation sustained by the metal. 

The paper contains an interesting discussion of the strue- 
tural changes developed in 70/30 cartridge brass by uniform 
anneal at six different temperatures within the range 350 to 
800 deg. cent. after reductions of 2, 4, 8, 12, 15 and 25 per 
cent respectively. The characteristics of rolled structures are 
illustrated by photomicrographs. (Bulletin of the American 
Institute of Mining Engineers, no. 109, p. 1, January 1916, 
50 pp., 4 figs and 11 plates. etA.) 


RustinG oF Iron AND STEEL, James Scott 


Diseussion of the subject of rusting of iron and steel based 
on observations made on iron fixed so that the surface rust 
can develop undisturbed. 

Invisible globules of moisture falling upon iron react with 
the particles in their vicinity. Should several of these glob- 
ules run together they form a small pool in which the specks 
of rust are so deposited that when all parts are dry there is 


an elevation inside the crater resembling a minute exhausted 
voleano. (Fig. 2.) When iron oxidizes, it inereases in 
bulk so that it becomes capable of forcing any covering off. 
Particles of rust may emerge from invisible cracks in an ap- 
parent protective coating. The continuous spreading of the 
rust causes the paint to peal away, giving rise to the opinion 
that this latter substance is at fault. Actually iron expands 
and contracts according to temperature, and unless the paint 
which covers it has the same elasticity it will split at various 
points and thereby enable the globules of steam to settle down 
on the granules of the metal; if neglected the final result will 
be disastrous. 





Fic. 2.) Macniriep GuopuLes or Rust oN [RON AND STEEI 


The less disturbed the metal is, the more perfect beeome the 
rust spheres and “ necklaces.” | The inside of the eye of a rusty 
needle, for instance, where the substance is shielded from dis 
lodgment, will generally present a series of elevated necklaces 
and the same objects can be purposely obtained within a few 
days on any kind of iron. 

It is usual to refer to the wet rust as ferric hydroxide and 
to dry rust as ferric oxide. The author claims that when iron 
rusts it has first to pass into a ferrous condition (green in 
color) which then rapidly oxidizes to the red or ferric condi- 
tion. These changes can be watched by immersing a strip of 
iron for a few days in a small jar of water the upper portion 
being allowed to project. 

A very beautiful experiment may be undertaken to empha- 
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size the electrolytic theory. Soften some pure gelatine, such 
as agar-agar in hot distilled water. Exactly neutralize the so- 
lution with 1/100 normal caustic potash, meantime using phe- 
nol phthaleine as an indicator. Then add a few drops of po- 
tassium ferrocyanide to the jelly and pour a layer of the 
compound in a shallow dish standing in ice water, which will 
rapidly stiffen it. Lay a strip of clean iron in the jelly and 
cover some more over it so as to wholly immerse the metal. 
Keep the whole in a cool, dry place; the moisture in the gela- 
tine will be sufficient to induce oxidation. 

Within a short time the electric action will begin. Dark 
blue patches of color in the form of spheres and ellipsoids 
(Fig. 3) will appear and indicate the positive poles, while 
dark pink zones somewhat hazy and glistening will denote the 
negative poles. The blueness is caused by the combination of 
ferros iron with the ferroecyanide, making what is practically 
Prussian blue. The pink is the infused oxide rendered deli- 
cate by the presence of the gelatine. The blue areas gradu- 
ally become red owing to the deposition therein of the true 
ferric oxide. The ehanges in color will continue until exhaus 
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Fic. 3 SpHeres anp “ NECKLACES ” OF Rust 


tion sets in. The less pure the iron is the sharper will be the 
definition. (Railway Engineer, vol. 36, no. 431, p. 329, De 


cember 1915, 3 pp., 3 figs. et.) 


Mechanics 

BeNDING OF A SHart Havinc Two Bearineés, J. Cabrol 

Assume a shaft of any shape whatsoever, subject to a certain 
number of vertical loads, Pig Fy Clas distributed in any man 
ner whatsoever, and producing counter reactions V,, V_, ete. 
The supports are assumed to be free. We use the following 
notation: 
r, abscissa of a section X measured from the axis of the left 

bearing, 

/, deflection of the shaft from the lead-line of that section, 
M, moment of bending, 
I, moment of inertia of the section. 
mn d’y V 
Then dx? = ~ EI I 
where F is the modulus of elastiicty of the metal of the shaft. 
The caleulation of the shaft reduces itself therefore to the 
integration of this differential equation of the second order 
in which the second member is a function of x. This is usually 
done either graphically or by successive differentiations, but the 
author gives a method which simplifies it to a certain extent. 
M _ ; . ; 
pT 7 (8 A function of x, and, as shown in Fig. 4, is of 
quite irregular shape. We can, however, consider it as a first 
half-period of a periodic function (period 2/), and as such 


develop it into a Fournier series. There is nothing to prevent 
us from assuming that the second half-period will be similar 
to the first one, and hence the developed series will contain 
only odd harmonics. We have, therefor 


M TX 372 ir 
] A sin 1 a A; sin 1 t As sin } 9 
Wx 37x 53 
+B, cos 7 + B; cos ; + B; cos | 
In this equation, by the way, the cosine terms will disap 


M 


pear only when the eurve 7 is symmetrical to the ye rper dicu- 


lar section of the shaft through its support, which is an ex 
ceptional case. But, from equation [1] 


VU Ed*y 
/ dz? 
By integrating it twice we get 
1 ( ‘) ' wx 6€«COA; mx A T 
/ E\ x d sin it+9 sin = D5 sin 
B, cos? 4 Bs cos one Bi cont? 4 LOri)pD | 
19 t °25 
(' and D are constants of integration. To determine them, 
we take that y» becomes zero when zx 0 and whet ] 
This gives us: 
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and hence 
a (;) [B+ g tos 
2D 
l 


If we substitute these values into eqaution [2], we obtai 
lf l ‘| T 1 Srz, As 5rzr 
y ( ) A; sin In +—~ sin -. 
k T l 9 l 25 
l 
Bs(1- 22 aa OTT ) 
25 l l 


If we take c =—, we have an expression for the flexure 
_ 

at equal distances from the supports which is particularly 

simple and, in general, sufficiently close for all practical pur 


poses to the value of maximum deflection : 
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The terms with B disappear entirely. It is therefore after 
all a problem of resolving a periodic curve into its harmonies 
which can be done in several ways which the article discusses. 
Méthode de calcul de la fléche d’un arbre reposant sur deux 
tourillons, J. Cabrol, La Lumiére Electrique, vol. 37, no. 49, 
p. 265, 3 pp., 1 fig. m.) 


LUBRICATION OF BEARINGS AND CyYLINpeRs, F. L. Fairbanks 


The author discusses some of his experiences in the matte 
of lubrication of bearings and cylinders and describes what 
he considers the correct methods of design of bearings. He 
also reports certain experiments with various kinds of lubricat- 
ing oils. 

In the first place, he tried to determine the probable thick 
ness of the film of oil under a joint or piston. He found that 
under normal running conditions the average film of oil under 
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Fic. 5 LvusricaTion or 
the shaft was trom 0.002 to 0.003 in. and that the thickness otf 
the film depended considerably upon the rotative or cireum- 
ferential speed, the thickness increasing with the speed prob 
ably because more oil is pumped or pulled in between the 
journal and the bearing as the speed increases. As a result 
of this experiment the plant with which the author is con- 
nected gives the average journal 0.005 in. clearance and to 
eliminate hand work, machines the bearings 0.005 large and 
then takes out the shims that are placed between the cheek 
pieces and the upper and lower shell after the machining. 
This gives a shape of bearing almost identical with the hand 
shaped bearing. 

The author objects to the use of the usual type of oil 
grooves in bearings. He says that several babbitted bearings 
which ran warm did not begin to run cool until after they 
started the babbitting and filled the oil grooves. He believes 
that the average oil grooves are of comparatively little value 
because they represent usually a journal with square edges. 

To make the groove more efficient the author decided to cut 
it as shown in Fig. 5 A so as to get rid of the corner at the 
edge of the groove and obtain a wedge shaped opening from 
either side down. 

In experiments with oils of approximately the same “ tensile 
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strength” (viscosity), different results were had, which indi- 
cates that there are two qualities that represent the lubricating 
properties of oil, viscosity (which the author calls also “ten 
sile strength”) and adhesiveness to the metal surfaces. As 
animal oil is more adhesive it, instead of slipping on the sur- 
faces, is carried under the shaft, but beyond a certain tempera- 
ture point animal oils lose their viscosity faster than the min- 
eral oils. Russian oil was found to be more viscous and henee 
preferable to American oil. 

The author describes how the bearings are made and eal- 
culated in his plant. To further insure safety, all of his bear- 
ings now have a special bronze with diagonal babbitt inserted 
(Fig. B). He takes a bottom shell and runs diagonal strips 
of babbitt, the idea being that these strips will wear usually 
under the surface of the bronze as the oil apparently has a 
greater affinity for a good babbitt 


than for brass. Besides 
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AND CYLINDERS 


if an oiler through carelessness allowed the bearings to run 
dry or with too little oil to carry the film around the shaft 
these diagonal inserts of babbitt would melt and immediately 
become a lubricant. Incidentally they raise the shatt and pro 
tect it from the bronze bearing. In this connection the author 
deseribes the particular case of babbitt melting tlirough the 
fact that an oiler apparently dropped a piece of waste into the 
hole on a bearing of a 1000 ton compressor before replacing 
the strainer. 

The author describes also an interesting case where kerosene 
The oiler held 
that an engine running constantly will get “ gummed up.” He 


added to the lubricant caused serious trouble. 


thought it a good idea to put in kerosene and wash out the 
bearings which he did by pouring in a pint to the center crank 
pin bearing with the compressor working at 200 lb. pressure. 
The engine soon stopped and on inspection it was found that 
every bit of babbitt in that center crank pin was wound around 
the shaft. The bearing looked worse than if the box had been 
filled with gravel, but after the babbitt was filed off there was 
hardly a scratch under it. The author thinks, therefore, that 
the babbitt is the best safety valve for friction that he 
knows of. 

The question of cylinder lubrication has been also treated 
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in the same manner. The author had a 60 in. low pressure 
cylinder, out of which hardly ever more than three months’ use 
was obtained. The cylinder carried a very heavy piston weigh 
The 
gine builder carefully bores out cylinders, in tact, some 
the 1/32 to 1/16 in. 


eirele, 


ing 3 to 5 tons with its portion of the rod. average e! 


them, and then turn up pistons with 


and as bot 
The 


result is that the builder has anywhere from a few pounds to 


clearance which gives a circle within a 


elements are cylinders, the weight is borne on a line. 


5 or 6 tons per sq. in. projected area and it is the distortion 


of the cylinder that really helps, by inereasing slightly the 


bearing surface. As the cevlinder approaches the original tem 


the casting it goes back to the original shape, the 


perature ol 


distortion being proportional to the difference in tempera 


det! It 


ture and dependent upon the construction of the cyli 


this is true why waste time grinding j 


evlinders 1 


Instead the shop turned the piston which was 0.003 to 0.004 
in. larger than the evlinder, jacked it off center and relieved 
it as in Fig. C, giving the maximum ot 150 deg The old 
piston has a little over 7 sq. in. of bearing. With a new pist 
nearly J sq. it. were obtained, 

Qn investigation the author found that the average 
pressure eyin der is ru ng 1 water. hat is, there is wate 
between the piston and the cylinder. He found that there is a 
film of water anywhere from 14 to 1% in. in depth being push 
ahead ot the piston, If this is true the oil must be 
surface and 1s not lubricating the preovntit hetwee the pust ( 
the evlinder. To prevent this condition the cylinder was bore 

leaving tool marks with 16 threads to the ineh and looke« 


something like Fig. D. A 60 in. piston was put in and has 


bee ru yr tor the last nine vears, To-day thes tool marks 
and the piston and evlinde r do not tous as tf 
oil film. The 


packing in the center as black as ean be; where it overruns the 


are bia} 


former runs on al junk ring carries one ring ot 


is on the back ot a Corliss 


packing ring the oil is gummed as it 


alve Phe same yo! neipl Is used on ammonia machines with 
24 threads to the inch. 

It was tound that viseosity is lower in summer than 
winter The oil systems are logged every hour and once in 24 
hours the VISCOSILN and the gravity are taken. The reports 
come to the othee every morning and are filed, the enginee 
being notified of every drop in gravity of one degree and a 
drop in Viscosity ol 10 points. This gives quite aluable 


formation. The viscosity of oils are measured at 100 deg 


which is taken as a standard temperature. By testing the 


viscosity of each oil at temperatures near or up to the work 


temperature it was found in the ease of two oils that up to 


350 dee. fahr. the viscosity of both the oils was the same but 
at a slightly higher temperature the viscosity of one of them 
{ The Isolated Plant ol. 


p. 21, January 1916, 4 pp., 4 figs. ed.) 


dropped 40 points behind the other. 
8, no. 1, 


Fittina Equations To PLorrep Curves, Assistant Professor 
J. B. Kommers 


The paper describes methods intended as an assjstance for 
determining the equations which will fit curves obtained from 
experimental work. 

The author begins by simple curves having no constant 
terms, parabolic, hyperbolic, and logarithmic, and shows how 
such eurves can be converted into straight lines by plotting 
them on logarithmic or semi-logarithmic paper. He proceeds 
then to the consideration of equations of the same types but 
having one or more constant terms. Such equations, when 
plotted on logarithmic or semi-logarithmie paper, do not re- 
sult in straight lines, and for handling them, the author sug- 
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gests the method of selected which makes use of as 


points 


many sets of co-ordinate points on the curve as there are con 


stants in the equation. Solving the simultaneous equation ob- 


tained by substituting these values, gives the complete trial 


which should then be tried for various values of z 


fits 


sets of points are chosen, they should be taken from the be 


equation 


to see il if the other points on the eurve. If say three 


vinning, middle, and end of the curve so as to cover the whole 


range fairly well. The author gives s 


veral examples to show 


+ 


the application of the method of selected points to experimen 


tal curves taken from various publications and therefore typi- 
cal of the kind that are met with in practical work (The 
W ; " I noimeer, y] 20), ho , }). 106, Dec mbe r 1915, 11 


HeLicaL Spi s UnperR CENTRIFUGAL ACTION, John S. Myers 
Investigation of a speed-limit device under conditions of 
peration where the weight ot the spring 1s an important 
ictor 
Most Q speed machine Ww equipped wit speed 
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| 6 Sarety Speed Limit Device Wuere SprRING 1s ACTED 
Upon By CENTRI 1L. Force 


{ f 
ores OL a 


e centnfugal 


spring being detlected by t rotating 


weight; sinee 


the centrifugal foree of the 


the 


spring due to its 


own weight varies as square of the velocity, the weight 
of the spring becomes of considerable importance at even 
moderately high speeds. The article presents a mathematical 
investigation of this matter and derives the following formula 
for the total centrifugal force of the spring (Fig. 6) : 
KwN’*('/. L- 14 A) 1+ KwN'*(’ os -l% A) 
f = KwN*(144L— A) 
Where K centrifugal foree constant 


weight of spring; NV 


0.0000284: w 
r.p.m. of devices about center O; L 
length of spring in place under its initial strain; A dis- 
tance from the center of rotation to inner end of spring as 
shown in Fig. 6. 

In this equation (44 L — A) is the distance from the center 
of rotation to the center of gravity of the spring. The author 
also discusses other forces acting on the spring, as well as 
He pro 
ceeds then to a statement of the usual method of handling the 


gives an equation for the deflection of the spring. 


designing of a spring and gives a numerical example illus- 
trating it. (Machinery, vol. 22, no. 5, p. 400, January 1916, 


4 pp., 2 figs.) 
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Power Generation and Transmission 


PRINCIPLES IN Prime MOVERS, 


Dugald Clerk 


RECIPROCATING AND ROTARY 


The paper is a reproduction of one of the Thomas Hawksley 
lectures, this time on the world supply of fuel and motive 
power. Among other things the author expresses an opinion 
that as far as he can see there is no hope of an indefinite in- 
crease in power using reciprocating pistons in internal com- 
bustion engines. Something must be done to introduce the ro- 
tary principle. So far the gas engine has not proved to be a 
success, but other methods of dispensing with the reciprocating 
piston and ecyilnder are quite practicable. Hum- 
phrey engine dispenses with pistons, but is necessarily heavy 


The large 
for a given power. It appears, however, possible to use water 
in another manner by filling a chamber, exploding a com- 
pressed mixture above the water, and foreing the water 
through a jet to operate a turbine of the Pelton type. Ar- 
rangements would be made to allow for the varying velocity 
of the water due to the falling of pressure by expansion, and it 
would be quite possible to obtain an efficiency between the ex- 
plosion chamber and the Pelton wheel of about 80 per cent. 
Such a turbine could be made to work using the same water 
repeatedly and high efficiency combined with light weight is 
possible. A brake efficiency of 30 per cent is possible, but be- 
fore such engines could compete for the highest power reached 
by the steam turbine, gas producers must be considerably modi- 
fied and improved. Producers will require to be designed 
which avoid the huge serubbing plant required now in all 
bituminous producers. 

The author gives the following interesting table showing the 
progress in the work of the engineer during the nineteenth 
and twentieth centuries. 


INDICATED THERMAL EFFICIENCY OF STEAM AND INTERNAL-COMBUSTION 

ENGINE. Indicated 

Efficiency 

Per Cent 
38 


Steam. 


soulton and Watt Condensing Low-Pressure, about 1820.... 
Cornish Engine, about 1850 


Ded cede eR GMb See a ReAwelea we ka 9.0 

re i bc cen saree hes ed eae bawieees 17) 

POLSOMS TUPmeRe, GOGUE THES ..0 6 ccc ccscscsecen oe 23.0 

Internal-Combustion. 

ES a SS Serre eee ey ee 10 
Compression-Constant Volume (two or four stroke) : 

A PRA a Peet re ee Pere ee Pre er re eee 16.0 

0.6 a.00.5 amo ee Oe ee ee ee eC ERT Te 35.0 

Compression-Constant Pressure (Diesel), 1910............. 40.0 


The indicated efficieney refers to the proportion of the total 
heat of the steam of working fluid given to the engine con- 
verted into indicator work. (Thomas Hawksley Lecture. The 
World’s Supply of Fuel and Motive Power, Dugald Clerk, 
The Journal of the Institution of Mechanical Engineers, Part 
[ (1), December 1915, 34 pp. g.) 


Some NOTES ON THE COMPARATIVE Costs OF COMPRESSED AIR 
AND ELECTRICITY FOR USE IN MINE Stop HAvULAGEs 
A. E. Middleton 


While admitting the superior economy of electricity over 
compressed air for use on main and auxiliary underground 
haulages, the author questions the economy of electric drive 
on winches. He believes that although a considerable field is 
open for electrically driven winches in the flat mines on the 
eastern Rand, the heavy cost of cables is the chief adverse fac- 
tor as regards their adoption. An electric coal eutter uses 
about the same horse power but works for longer hours, dis- 
places expensive hand labor and can therefore carry a much 
higher first cost for cables. A substitute for the present safe 
and efficient, but expensive, paper or bitumen armored cable 
is highly desirable. The cost of power is decidedly in favor 
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of electricity, but the first cost is likely to be in favor of air. 
The air has to be earried long distances to the working faces 
and the extra length and cross section required at any point 
for a winch is practically negligible, while apart from pumps 
and haulages generally situated on the main arteries of the 
mine, no electric power is available and the cost of extra cab- 
(The 
Transactions of the South African Institute of Electrical En- 
gineers, vol. 6, Part 8, p. 254, October 1915, 4 pp. ep.) 


ling has to be debited entirely to the eleetrie winch. 


FaRM MACHINERY EXPOSITION 


Description of the Exposition of the Smithfield Club at the 
Royal Agricultural Hall in Islington. 

The Smithfield Club is mainly an agricultural organization, 
but at its Annual Shows farm machinery, tractors, and prime 
movers are exhibited. Among the machines shown this year, 
attention is called to the 3 to 4 ton gasoline wagon built by 
Clayton and Shuttleworth. The 
machine developing 45 b.h.p. when running at a speed of 1000 
r.p.m. 


engine is a four evlinde 


The worm reduction gear is of the friction type. Power 
is transmitted from the propeller shaft by means of a worm 
and worm wheel to the differential casing. The propeller shaft 
is enclosed in a steel tube having ball joints at the rear end of 
the gear box thus relieving the springs of all driving strain. 
This tube takes the whole of the torque or drive of the rear 
axle. Roller and ball journals and thrust bearings are 


ised 
throughout. Another of Clayton and Shuttleworth’s exhibits 
is a five ton steam wagon fitted with rubber tires. The makers 
claim that in designing this vehicle special attention has been 
paid to steering capacity, the proportioning of parts and the 
distribution of load. 

Ruston, Proctor & Co., Ltd., show among other things a te! 
b.h.p. engine for working with paraffin. 


ealled convertible engines. It 


It is one of the so- 
is fitted with a 
sparking plug and is started with gasoline. 
is used, 


magneto and 
No starting toreh 
The engine may readily be converted to work with 
fuels such as benzole, gasoline, kerosene, producer and town 
gas. 

Petters exhibited a light agricultural tractor for general 
farming work. The engine which starts on gasoline and after 
wards runs on kerosene, is an 8 to 10 h.p. machine and can be 
fitted with a pulley for driving stationary machinery. Battery 
(The Smithfield Club 
Show, The Engineer, vol. 120, no. 3128, p. 550, December 10, 
1915, 3 pp., 7 figs., articles not finished. d.) 


ignition is used for starting purposes. 


THE GEARED TURBINE AND THE TURBO-ELECTRIC SYSTEMS 01 
MaRINE Proputsion, John H. Maecalpine. 


Data on design of transmission gears in geared turbine 

marine propulsion systems and a discussion of the comparative 

merits of the geared turbine, and turbo-electric ship drives. 
The author derives what he calls the Power Constant by 


which the performance of gears should be compared. It is 


1000 P 

D* R 
where C power constant, P = horsepower transmitted by 
the gear, D diameter of pinion in inches, R = revolutions 


per minute of pinion. The factor 1000 is introduced to make C 
fall, usually, between unity and 10. In similar gears loaded at 
corresponding points to the same intensity of stress the value 
of C is constant and with similar gears on a turbine of given 
power and speed, the weight per horsepower is inversely pro- 
portional to the value of C; hence the higher the value of C 
which can safely be carried the better the design or type of the 
gear and the more advantageous for adoption on board ship. 
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The “ floating frame ” was introduced to raise the safe value 
of C by producing and automatically maintaiming very unitorm 
distribution of pressure between the teeth and thus preventing 
great local rise of stress through slight errors of alinement ot 
the gear and pinion. With the floating frame, errors of aline 
ar outside the limits which would ever be allowed 
The Westing 


house Machine Co. gradually raised this constant until C } 


ment unless t 


to oceur in practice, produce no sensible effect. 


is regarded as a propel value for marine work. Then by re 


ducing the pitch diameters of the Neptune’s pinions to 7 in., 


(’ was raised to over 5 with complete success. It is worth re 


membering that the highest result for rigid gears is about 3 


on the S.S. Vespasia: For a given power, the high value of ¢ 


allows either a much smaller and lighter gear for a given ratio 


of reduction or. with a given diameter—of large gear, of a 
vreater ratio of reduction, reducing the speed of the propeller 
or inereasing the speed and consequently reducing the size 


and the weight of the turbine, and thus inereasing the efficieney 
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increased cost of the equipment i stalled would ordinarily bi 
more than offset by the reduction in size of the equipment re 
quired; beeause of the reduced size of piping the total loss 
would probably be no greater; as regards the increased dange 
of accident, at the present time the use of higher pressure has 
already led to the development of construction fully meeting 
the conditions and in a high pressure plant accidents may b 
as rare In facet, the purer cor 


ot 


n a low pressure plant. 


as 1 


i) 


feed water in high pressure plants has often resulte: 


tion 


n the decrease of accidents because of the practical elminatio 


‘ 
Ol 


seale. 


It where steam tor ma 


f 40 lb. or more 


the eng ‘ 


seems to he the common prac Lice 
facturing purposes 1s required at a pressure oO 


live 


is run to the air or 


to use direct from the boilers while 


steam 


exhaust to a condenser. This is probalh 


due to the usual separation ot power design from the des 


of faetory equipment The consulting engineer tte re 


is oO 


and his dutv ends with 1 


prawe r ho ise, 


the 


tained to desig 
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Steam Engineering 


High 


FACTURING PURPOSES, James M. Tag 


APPLICATION OF PressurE Exuaust STEAM TO MAN{t 


art 
The article compares the application of high pressure and 
low to 


from the poimt of view ot safety and economy and describes 


ot pressure exhaust steam manufacturing purposes 
a plant in which exhaust steam is used at a pressure of 60 lb. 
per sq. in. 

The necessity for the use of high pressure steam in various 
manufacturing processes is due to the need of high tempera- 
tures. As examples may be cited the boiling down of certain 
liquids, melting of solids such as asphaltum, vuleanizing, dry- 
ing, and rapid evaporation. Among the objections raised to 
the use of high pressure exhaust have been, first, that the in- 
crease in initial pressure would increase the cost of equipment; 
second, that the higher initial pressure would result in lower 
boiler efficiency and greater loss through radiation in the 
piping; and third, that the higher pressure involves an in- 
creased danger of accident or breakdown. 


These objections are answered somewhat as follows: 


The 


ling a steam line to supply live steam for the tactory, then tli 
various appliances are connected up according to standari 
practice tor the industry involved. 

The author had a case in which the manufacturing cond: 
tions apart from the engine required steam at a pressure ol 
60 Ib., th 
mally twice what would be needed for power. The computatior 
showed that all the exhaust could be easily utilized provided 
the initial pressure was not lower than 140 lb. per square in. 
At that time the investigation failed to disclose any instance 
where such back pressure had been used. 


> amount of steam used in the processes being not 


The installation was made as proposed and worked in pra¢ 
tice as anticipated, in fact, with the cylinder condensation 
even lower than expected. The engine used was of the high 
speed automatic balanced slide valve type and the general ar- 
rangement of the plant is shown in Fig. 7A. 

Fig. B shows some copies of indicator cards taken from thx 
engine at various loads and at 65 to 70 lb. back pressure. At 
the lower loads the expansion line falls below the back pressur 
lines but flattens out when 10 to 12 Ib. below. It was found that 
this point, namely 10 or 12 lb. below the back pressure, was 
about the limit to which the expansion curve fell no matter 
how light the load. It seems that the pressure must have bee: 
held up by evaporation, as the engine was tested for leakage. 
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The artiele gives a table showing the various quantities eom- 
puted from the tests and fully discusses the methods of compu- 
tation. The matter of waste cylinder condensation is carefully 
considered on the basis of tests made at the Shetlield Scientific 
School of Yale University in December, 1914, by Prof. F. P. 
Breckenridge and Prof. E. H. Lockwood, as well as the tests 
made by Nicholsen. figured the 
weight of condensation on the actual weight obtained per h.p. 


Callender and The author 
because seemingly the inefficiency of the engine or the steam 
used per hp-hr. should not affect the condensation due to radia 
tion for similar sized eylinders and similar power development. 

In table 1 the quantities computed are, for convenience, all 
based on the assumption that V N, or the volume of the eylin 
der times the number of revolutions, is equal to 100. For any 
special use, the quantity in the table multiplied by the re- 
spective V N and divided by 100 will give the equivalent quan 
tity (Steam, vol. 17, no. 1, p. 7, January, 1916, 5 pp., 3 figs. 
ed.) 


TABLE 1. VALUES FOR VA 
Initial Exhaust Cut-off Mean In- stean Thermal Cost 
pressut pre r in per effective dicated | ficie p 
Ib. p Ib. pe cent of pressure, hors hp-l hy 
s i sq I stroke Ib per I s 
j. in ) t 
00 20 19.5 78.3 68.3 0 5 64 0 49 
200 40 Ss 0 S1.8 71.23 97.1 ( ( 0 
200 60 37.0 S: 12.5 S ( 
200 SO 47.0 79.5 69 19 Ss ‘ 
SO 248) 19.5 74.1 64.7 ; ’ 
x0 40 00 6 0 6 ) ( 
S 60 13.0 19.2 65.6 ( ) 
a0) gp 53.0 69 3 60.5 iS. 7 ¢ ( 2 
60 20 25.0 69.4 60.6 eS 19 
160 410 33.5 69 60 5 64 ) 
160 60 48. 0 66 7 SS 6? 
160 SO 59.0 8 2 Os ( 0 
140 20 29 C 64.0 ) 24.3 66 0.49 
1) 10 9 0 61.8 4.0 7 ‘ 0 50 
140 60 4.0 56.9 19 6 iS] f 0.50 
140 SO 65.0 15.8 10.0 71.8 62 05 
20 0 3.0 37 ‘) °6 OH 0 ~ 
120 $0 44.0 53.3 tf ) 9 t 0.49 
100 20 390 50.5 $4.1 299 9 67 0 48 
100 40 52.0 43.2 7.7 4s 66 0.49 


HUNTING FOR LEAKS IN SURFACE CONDENSERS, Otte 
The development of the steam turbine has led to an in- 
creased use of surface condensers 
more extensive use of jet condensers. 


instead of the formerly 
One of the great dif- 
ficulties which is encountered in the use of surface condensers 
is that of keeping the condenser space watertight with respect 
to the cooling water, since with even a few leaky places quite 
considerable amounts of cooling water may penetrate into the 
water of condensation. This entails the following undesirable 
consequences : 

1. The condenser pump is loaded higher than it should be, 
since, in addition to the water of condensation, it has 
also to take care of the inleaking cooling water. 

The air pump also is required to carry an extra load be- 
cause the cooling water leaking into the condenser usually 
carries much air. 

3. The vacuum is reduced because of the overload on the pump 

handling the water of condensation, and on the air pump. 
In addition to that the steam side of the cooling surface 
is soiled by deposits from the cooling water and the cool- 
ing action is thereby considerably impaired, especially 
because of the fact that its cleaning is difficult. 

. The water of condensation is contaminated by the addition 


no 


c= 
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of cooling water and becomes unsatisfactory for boiler 

feeding purposes; if the cooling water is hard, scale is 
formed, and if it is salty (sea water), ecarrving over of 
water by the steam is apt to occur. 

5. The determination of steam consumption by measuring the 
amount of water of condensation becomes unreliable as 
the apparent steam consumption is higher than the actual 
one, 

There are several ways of testing the watertightness of sur- 
face condensers. The simplest way is to start the condenser in 
[f the eon 
denser pump continues to deliver water, that shows that there 
is a leak. 


test the watertightness of the condenser plant without stop- 


stallation working while the turbine is shut off. 
In most cases, however, it is desirable to be able to 
ping the steam turbine. Most of the methods suggested for 
this purpose are based on the assumption that as the steam is 
clean, the water of condensation coming from a_ perfectly 
watertight condenser may be considered as distilled water, and 
any leakage of cooling water into it will cause chemical and 
physical changes, the magnitude of which may be used for in- 
dicating the amount of leak. 

One of the chemical properties of cooling water which is 
often used for discovering leaks in condensers is its contents 
The hardness of 


water may be determined, for example, by the Clark method, 


of dissolved calcium and magnesium salts. 


adding to the water being investigated, 


while well shaken, a 


whieh consists in 


solution of soap in aleohol of known 
A deposit ot 


soaps is then formed and its amount indicates thi 


strength. insoluble ealeium and magnesium 
eontents 
of the salts in the water. 

This is a very simple process, but not always sufficiently 
precise. A more reliable method is that of Prof. C. Blacher, in 
which the hardness of the water is determined by titration with 
sodium palmitate. The amount of cooling water leaking into 
the condenser per hour may be determined from the following 


formulae: 


K Vv . and D H 
H 


Where @ 
through the condenser pump, including the cooling water which 
has leaked in; K 


in per hour; D = 


the amount of gases in the water passing per hour 


the amount of cooling water which leaks 
the amount of steam condensed per hour; 
HH the degree of hardness of the cooling water (one degree 
of hardness means one milligram of Ca® in 100 em’ of water), 
h the degree of hardness of the mixture Y. 

For example, the apparent amount of water of condensation 
per hour of a 15,000 kw. turbine with a load of 5000 kw. 
amounted to 40 metric tons or 8 kg. (17.6 lb.) per kw-hr. 
The hardness of the cooling water was 20 deg. while the hard- 
ness of the water delivered by the condenser pump was 1.5, 
hence from the above formula the amount of the leak of cool 
l 5 9 


. - ; 
ing water was 40 20 3m. 


The real consumption of steam 
of the turbine was, therefore, 37 metric tons or 7.4 kg. per 
kw-hr. 

If sea water is used for cooling in a surface condenser, the 
leak may be discovered through the difference in specific grav- 
ity by means of hygrometers. The German Navy employs 
such instruments which permit of reading the sea water con 
tent in the water of condensation directly in percentages. 

The English house, Digby & Diggs, have placed on the mar- 
ket a device for determining the quantity of salt solutions in 
water by measuring the electrical resistance of the liquid. 
This method has these disadvantages, first, that correction must 
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be made for the temperature of the solution, and, second, that 
errors are apt to oecur because of polarization phenomena at 
the electrodes of the measuring apparatus. 

Some such tests ought to be made in well conducted plants 
at least once a day. 
Oberflichenkondensatoren, Otte, Zeits. fiir Dampfkessel und 
Maschinenbetrieb, vol. 38, no. 48, p. 393, November 26, 1915, 


) 


2 pp. p.) 
Varia 


(Die Feststellung von Undichtigke iten an 


Pire Coupuinas, R. S. 


Lord 


The paper discusses the question of pipe couplings with par 


gas lines. 


ticular regard to their 


use on 


The essentials of a good pipe coupling are tightness, flexi 
inlity, allowance of expansion and contraction, strength, and 


The 


ments of flexibility and rigidity is due to the fact that while 


rigidity. apparent contradiction between the require 


the ability to make bends easily is a very important matter to 


a pipe line builder, the degree of flexibility must be controlled 


by something in the jeint itself, or by proper anchorage. Ir 
the matter of strength, present day demands require a 
high pipe | 


standard as in natural gas lines pressures run in 
some cases up to 1200 or even 1400 Ib. Fortunately 


' 
these ex 


ver carried any distance fr 


treme pressures are ne m the well, 
or for anv length of time without natural reduction due to ex 
pansion into the large space of a big pipe line. 

The fluids to be earried have an important bearing on the 


requirements of a pipe coupling. Natural gas has no appre 
eclable effects on rubbe r gcaske ts used on plain end pipe ul less 
it be 

thy 4] 


tically harmless when dry, but the 


saturated with oil or gasoline. Artificial gas is also prac 


coal distillate known as 


drip oil and often found in it, is even worse than gasoline in 
its effect on coupling gaskets. 
In the use of east iron pipe only three classes of joints are 
flanged, and machined or universal. 


soft 


common, bell and spigot, 


The be l] jornts dk ™ nd cement or a metal suc as 


upon 


lead for sealing. Cement does not permit of any variation 


laid and this may 
The 
Lie 


in the fact that when once compressed or 


from the alinement given the pray when 


cause strain suflicient to break the pipe. weakness of 
lead lies largely 
forced out of position it lacks any elastic power that would 
tend to return it to its position. In recent years lead wool has 
been hammered into bells to form a more solid packing thar 
that made by pouring molten lead and then caulking the face. 
The joints in use on wrought iron pipe have until recent 
vears been threaded. The author vigorously opposes the state 
ment often made that a properly laid screw line will not leak 
He believes that it will. 
The article deseribes in 


Van Stone, F. ¢ 


some detail the following joints: 
‘. Converse, H. Sellers MeKee, and the Mathe 
son. 

As regards rubber packed couplings, the author divides 
them into two general classes, those intended to be packed 
force 
The 


author also describes the Gillespie and the Custer pipe coup- 


by the pressure of fluid carried, and those packed by 


applied externally working against the pressure within. 


lings as well as the design placed on the market by the Ham- 
mond Coupler Co., in which the outer flange is entirely done 
away with, the bolts holding themselves on by a hook at the 
head and a clip at the nut end. The bolts rest directly against 
the broad band of the ring in semi-cireular notches made for 


+ 


he purpose of locating them. The hooks coming behind these 
rings make the pull as direct against the gasket as it is possi- 
ble to get it. The strength of the ring is made in the direction 


of this pull of the bolts so that it cannot be bent between the 
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bolts. 
and the gaskets used in that connection. 


The author discusses also the plain end pipe coupling 
(The 


Journal, vol. 9, no. 12, p. 556, December 1915, 6 pp. ed. 


Natural Ga 


WATER SOFTENING BY PERMUTIT 


Deseription of the isolated plant of the new Central Y. M 


C. A. mm Brooklyn, N. Y. An interesting feature of the plant 
is the Permutit plant for water softening. The water comes 
from an Artesian well and is very hard having a content ot 
lime and magnesium 270 parts to the million. It was, there 
ore, quite unsuitable for boiler teed and even for bathing 
purposes inasmuch as it would not form soap lather to any 


itself to the lime-soda method 


It did not 


ol treatment 


extent. readily lend 


either. The high content of magnesium salts in 


the water would require a treme! do is excess ol | me ar d soda 


ash and a time of reaction of from 4 to 6 hours. In addition 


to that, as the salts formed in the lime soda method of treat 


ment are partially soluble in water at ordinary temperatures, 
there would always remain in the treated water besides an 
excess of chemicals a certain hardness expressed as calcium 
carbo! ate, and I tne boilers Ths would be precip tated ana 
the result would be a bad seale in the heating coils, eaters 
pipe lines, and boilers themselves. Furthermore a ore 
settling tank of about 3500 eu. ft. would be re re r the 
lime-soda softener. 

Instead of that a small compact Permutit plant of al: 
200 eu. tt. was installed. The filtering mediu s an artificial 
silicate which has the property ol absorbing all of the ealeium 
and magnesium salts from the water passing through it and 
substituting for them its sodium base. W he the total amount 

zero water for which the plant is designed is realized th 
filters are restored to their original soltening etheieneyv bd‘ 
troducing a solution of unrefined salt (sodium chloride This 
solution 1s allowed to remain in contact with the Permutit fo 
a period otf 10 hours, it is then washed directly into the sewer 


ready for 


and the filter is again the next day’s run. 


The plant installed is capable of handling 60,000 gal. per 


day ol the very hard we ll water. This capacity is divided be 
tween two filters. After 30,000 gal. have been filtered through, 
eaen filte ris recenerated by passing about L000 gal. ot brine 


+} 


M. C. A., The I 
1916, 2 pp., 2 figs. d 


rough it. 


(Model Plant in Brooklyn Y. 


ated Plant, vol. 8, no. 1, p. 3, January 


Kconomic Metnops or PREPARING MetTaL SHAVINGS FOR 
PackinG, R. Philipp 
A pape r read before the Lowe r Rhine section of the Ve rein 


deutscher Ingenieure on the economic methods of handling 
metal shavings with special regard to the best ways of pre 
paring them for packing. 

One of the great difficulties in the shipment of metal shav- 
gs is that unless they are mixed with a sufficient amount of 
ery fine material, they occupy a volume out of proportion 
with their weight which naturally increases freight charges, 
sometimes to a prolibitive extent, or in any case materially 
reduces the price which a shop ean get for its waste metal. 

Of late (for about six years) serious efforts have been made 
to prepare the shavings at the plant for economic shipment. 
Jones and Lamson of Springfield, U. 8. A., have provided on 
their turret lathes an arrangement for breaking up the shaving 
as it originates. This device consists of a little bridge over 
which the shaving has to run; at the end of it the shaving is 
sharply deflected into another direction and broken thereby. 
This device did not prove practical. 

Another attempt was to arrange the cutting itself in sucl 
This 


a manner as to prevent the formation of long shavings. 
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may be done by giving the tool a peculiar shape such as spoon 
shape, which prevents the cutting from coming out in a smooth 
ribbon, prevents it from twisting, and forces it to run in a 
plane. This gives the shaving bends which with many kinds 
of steel make it brittle. This process has only a very limited 
application. 

Another proposal belonging to the same class was to set the 
cutting edge of the tool at right angles to the axis of rotation. 
For heavy work and for many kinds of steel this is not adapt- 
able because it increases the power consumption and does not 
prevent the formation of long, strong shavings. It was at- 
tempted to destroy the elasticity of the shavings by annealiag 
and hardening them which would make them brittle, but this 
process proved to be too expensive. 

Attempts to cut the shavings themselves likewise did not 
prove successful because thin shavings can be cut only with 
very sharp tools, and unless the tools are quite sharp the shav- 
ings begin to bend and clog the machinery. Further, cutting 
requires rapid and uniform feeding of the shavings which is 
not always possible, and even if all these difficulties have been 


Shavings feed hopper 









t Shavings discharge 
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mesh from top outward. At the outer sides of the rollers are 
located sharp deflectors. One of the advantages of this econ 
struction is that it can take care of large bales of shavings 
because the rolling breaks up the bales. On the other hand. 
however, this construction did not prevent the shavings from 
twisting all about the rolls even though the deflector could 
be made very strong and could be placed quite close to the 
rigidly held rolls. 

The Lauchhammer Company in Reise uses another process, 
namely, of baling the shavings which must be in this ease 
mixed with a certain amount of thin sheet iron pieces and 
wire. The baling press consists in this case of a large box 
with four movable holes. After this box has been filled wit! 
shavings by means of a lifting magnet, the cover is mecha 
ically forced on and then first one of the side holes and next 
two more touching it are gradually forced in. The press cor 
sumes about 175 h.p., 25 h.p. for foreing on the cover, 50 h.p 
to move the first side hole, and 100 h.p. to foree in the other 
two holes in contact with the first one. Six bales can be mad 
in this way per hour. In order, however, that they should 
maintain their shape the bottom of the box must be covered 
with sheet iron or wire; then the shavings come in the middle 


and the top is again covered with sheet iron or wire. | 





Fic. 8 Metrat SHAVINGS CRUSHER 


overcome, the output even at the high speed of cutting will be 
quite small. 

Another process which is used to a certain extent by briquet- 
ting concerns outside of Germany consists in allowing the 
shavings to get rusted. This makes them somewhat brittle so 
that they can be broken up in a rolling mill or coal crusher. 
Before, however, they can be sent to the briquetting presses 
they must be passed through a sereen so as to eliminate large 
lumps and pieces of shavings which might injure the presses. 
One of the disadvantages of this process is that the metal, 
being partly rusted, is of lower quality. 

Hammer mills can be also used for this purpose but the 
disadvantage of such types of mills lies in the fact that the 
shavings are apt to roll about the rollers sometimes to such an 
extent that it requires a hammer and chisel to get them away. 

The application of scrapers does not entirely eliminate this 
evil, besides it is necessary for various reasons to make one 
of the rolls adjustable which complicates the use of scrapers. 

The locomotive factory of Henschel & Son in Kassel, Ger- 
many, has built for its own use a kind of rolling mill consisting 
of two geared rollers, a characteristic feature of this construc- 
tion being that both rollers are of the same diameter and 


machine shops this process is, therefore, not appheable since 
there is no sheet iron or wire waste available in the first place. 
and in the second place the space required and the cost of 
operation are prohibitive. 

The locomotive factory of Henschel & Son build the shay 
ings breaker shown in Fig. 8 A, while Fig. B shows the feeding 
hopper of the same machine. Tough shavings have the un- 
desirable ability of wrapping themselves around the rolls. This 
property has been made use of here. The roll of peculiar 
shape rotates in a funnel which is provided with spirally 
located guides forming as they go downward, channels. Ribs 
on the roller gradually force the shavings into the passage 
where they are more and more compressed and shifted out- 
ward. By an appropriate formation of the ribs in the funnel 
and on the roll, the shavings are uniformly distributed 
through all the channels over the entire cross section of the 
roll. With say 30 r.p.m. of the roll with 8 ribs in the 
funnel and 20 on the roll itself, 4800 cuts are made per minute. 
To this must be added that by being compressed in the chan- 
nels the shavings are broken to pieces: there is practically no 
actual cutting which is necessary only in the case of very 
tough shavings or pieces of wire and sheet metal. Because 
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of the very low velocity of the rolls which is from 20 to 25 
r.p.m. and has at most a diameter ot 200 mm, (say 8 1n.) 
there are no violent blows and this reduces the work of the 
apparatus. ‘The power consumption varies quite materially. 
It was found that the average power consumption of the 
larger units for an output of 2500 to 3000 kg. (5500 to 6600 
lb. per hr.) was only 13 kw. The largest output obtainable 
from one engine was 3500 kg. (7700 lb. of manganese copper 
in 25 minutes) which was obtained with the engine driven by 


an electric motor rotated at 25 h.p. The cost of breaking up 


the shavings is approximately 1 mark per ton (say 24¢ per 


2200 Ib.). The main elements of this cost are power col 


sumption and wages for bringing the material in and taki 


it away. The wear of the machine itself does not amount to 
anything for all practical purposes. Wirtschaftlche B 
handlung der Eisen- und Metallspdne, R. Philipp, Zeits. des 
Vereines deutscher Ingenieure, vol. 59, no. 17, p. 962, 3 pp., 
d figs dp. 

RAILWAY ELEs FICATIGN AND THE SOLUTION OF THE SMOKE 


PROBLEM IN CHICAGO 


The article presents an abstract of the report submitted as 


a result of an investigation begun four and a half years ago 


by the Chieago Association of Commerce. 
The investigation was at first in charge of Horace FE. Burt 
and after his death in 1913 was conducted by W. F. M. Goes 


Engineer of the 


1177 pages), and only the most important con 
be here reported. 


as Chief Committee. The report is quite 
voluminous 


clusions Cal 

The Chicago electrification would equal the combined elec 
trifications of the whole world, would involve problems never 
heretofore met, and would be the first ever undertaken for air 
betterment where terminals were adequate from an operating 
viewpoint. At the same time the steam locomotive stands only 
third among smoke producing services and its elimination 
would reduce the gaseous pollution of the air only 5 per cent 
and the solid pollution less than 4 per cent, some of the other 
worst offenders from the point of view of smoke production 
being 


high pressure steam plants, metallurgical and other 


manufacturing furnaces, and domestic fires. 

Smoke regulation in many places erred in confining itself 
to the visible aspects of smoke, whereas the really harmful 
factors are invisible gases and the solids of combustion, sul 


phurous gas and mineral dust in particular. 
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The researches of the Committee disclosed a significant fact 
by emphasizing the relatively great importance of the solid 
constituents of smoke. The cloud effects are of secondary im 
portance as compared with the effects produced by the soot 


and dust of smoke. The problem of smoke abatement, there- 


fore, is not entirely or largely a problem of suppressing visible 
smoke, but is one of suppressing the shower of soot, dust, and 
cinders constantly falling from a smoke polluted atmospher 
Owing to the finely divided state of the solids emitted in the 
smoke of steam high-pressure stationary 


power and heating 


plants, the resulting pollution may be regarded as affecting 
wide areas since such materials are easily carried by the 


and air currents. 


Wil d 


No type has been tound except straight electrification whiel 


could provide a substitute for steam locomotives. The power 


requirements of heavy traffic such as is met in and around Chi 


cago are still beyond the gasoline driven engine. The Diesel 
and oil burning marine engine have the power, but neither 
tvpe is self-starting, an imperative requirement for switching 


work. A new Diesel experimental locomotive was examined 


but the in 
ventor himself was doubtful of its success in such heavy yard 
switehing work as would be 


in Switzerland. Much has been hoped from it, 


required here. The storage bat 
tery appears to lack power, to be too expensive, and to shar 
with electrification the disadvantage of producing power house 
smoke. Compressed air and hot water motors were found im 
practical. Their use is those 


electrified. 


suggested on sections of the 


Chicago track which cannot be Finally electrifica 
tion itself in Chicago must depend upon the existence and 
operation of a steam driven electric generating station whic! 
would give off enough smoke to counterbalance at least part 
of the advantages gained by the electrification 

On the whole it seems to be clearly the opinion of the Com 
mittee that the results obtained would not warrant the ex- 
tremely large investment (close to $275,000,000) to abate only 
a comparatively small part of the visible smoke of the city 
It recommends, therefore, the organization of a Pure Air Com- 
mission, the business of which would be to eliminate such po! 
lution of air by dust or smoke, not by railroads only but from 
all sources, including domestic fires, as can be avoided with 
reasonable expenditure in money and trouble. ($600,000 
Inquiry Finds Electrification Will Not Solve Chicago’s Smok: 
Problem, Engineering Record, vol. 72, no. 24, 


ad.) 


December 11, 
1915, p. 727, 5 pp., 2 figs. 
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